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FOREWORD 

I n  these  times of higher  t r anspor t a t ion  c o s t s ,  reduced p r o f i t  margins, 
r ap id  deple t ion  of favorable  mineral  depos i t s ,  encroachment of expanding popu- 
t i o n s  over p o t e n t i a l  mineral  resource lands,  more d i f f i c u l t  zoning problems, 
and e f f e c t s  of fo re ign  t r ade ,  t h e  Bureau of Mines i s  cont inual ly  c a l l e d  upon 
t o  become more a c t i v e l y  engaged i n  economic s t u d i e s  of mineral  marketing and 
u t i l i z a t i o n .  

I n  t h i s  r e p o r t ,  t h e  f i r s t  of i t s  kind published by t h e  Bureau of Mines, 
the  author  draws together  new data gathered d i r e c t l y  from Ca l i fo rn ia  and 
Nevada chemical raw ma te r i a l  producers and consumers, and augments i t  with 
pe r t inen t  information from a va r i e ty  of o ther  sources. The r e s u l t s  a r e  pre- 
sented i n  a  form t h a t  can be r e a d i l y  understood by t h e  layman and s t i l l  serve 
a s  a  va luable  re ference  f o r  t h e  ser ious  researcher .  

Di rec tor ,  Bureau of Mines 
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PREFACE 

Resul t s  of t h e  f i r s t  d e t a i l e d  survey of mineral  raw m a t e r i a l s  consumed 
f o r  chemical manufacturing i n  Ca l i fo rn ia  and Nevada a r e  presented and analyzed 
from t h e  s tandpoint  of suppl ie r  and would-be-supplier, a s  we l l  a s  from t h e  
consumer and potential-consumer viewpoint. Data a r e  included on w e r  50 inor- 
ganic mineral  commodities and t h e i r  uses by 800 Ca l i fo rn ia  chemical p l a n t s  
which manufacture thousands of products under 31 d i f f e r e n t  ca tegor ies .  

It is a combined supply-ut i l izat ion-market ing study of inorganic minerals  
and mineral  compounds f i r s t  consumed by t h e  Ca l i fo rn ia  chemical indus t ry  a s  a 
"raw mater ia l"  by type,  sources,  and spec i f i ca t ions .  The study has  undergone 
seve ra l  metamorphoses and i s  t h e  combined e f f o r t  of many ind iv idua l s  w i th in  
and out  of t h e  Bureau of Mines who so generously cont r ibuted  t h e i r  time and 
knowledge. 

Many d e t a i l s  a r e  necessa r i ly  omit ted,  but  r e s u l t s  of t h e  exce l l en t  
response a r e  combined and presented i n  a form which r e a d i l y  i n d i c a t e s  t h e  
p o t e n t i a l  markets f o r  each mineral commodity, without revea l ing  company con- 
f i d e n t i a l  information. The researcher  i s  provided t h e  bas i s  f o r  f i g u r e s  given 
and can e a s i l y  s u b s t i t u t e  or  e l abora t e ,  based upon h i s  own knowledge. 
Although t h e r e  a r e ,  of course,  many inherent  l imi t a t ions  i n  a study of t h i s  
nature,  a s  anyone who has inves t iga ted  t h e  complexi t ies  of mineral  and chemi- 
c a l  processes and c l a s s i f i c a t i o n s  f u l l y  r e a l i z e s ,  i t  is  hoped t h a t  t h e  data  
presented w i l l  s t imu la t e  g r e a t e r  cooperat ive e f f o r t s  f o r  t h e  mutual bene f i t  
of mineral raw ma te r i a l  producers and consumers. Also, it is hoped t h a t  those  
organizat ions which have previously considered conducting s imi l a r  s t u d i e s  and 
f e l t  condi t ions  were too complicated and chaot ic  w i l l  view t h i s  r e p o r t  a s  a 
beginning upon which t o  build. 
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ABSTRACT 

Mineral raw ma te r i a l s  produced i n  Ca l i fo rn ia ,  o the r  S t a t e s ,  and fo re ign  
count r ies  were purchased f o r  consumption i n  q u a n t i t i e s  valued a t  over $60 m i l -  
l i o n  a t  800 of t h e  1,200 chemical p l a n t s  opera t ing  i n  Cal i forn ia  i n  1960, 
according t o  ques t ionnai res  completed by company o f f i c i a l s .  These and o ther  
data  received from mineral  consumers, producers,  d e a l e r s ,  and Gwernment 
agencies  formed t h e  b a s i s  f o r  t h i s  t h e  f i r s t  of a s e r i e s  of r e p o r t s  designed 
t o  present  t h e  i n t r i c a t e  f e a t u r e s  and r e l a t i o n s h i p s  c o n t r o l l i n g  minera l  raw 
ma te r i a l  supply and demand i n  Ca l i fo rn ia  indus t r i e s .  

The r e s u l t s  of t h i s  study indica ted  c e r t a i n  changes i n  use p a t t e r n s  of 
minerals  i n  chemical manufacturing; a s h i f t  i n  requirements from meta ls  t o  
nonmetals, from inorganics  t o  organics ,  from n a t u r a l  t o  syn the t i c  m a t e r i a l s ,  
and from d i s t a n t  t o  l o c a l  sources of supply. 

INTRODUCTION 

The Bureau of Mines was encouraged by indus t ry  organiza t ions  t o  conduct 
a broad survey of t h e  inorganic chemical raw ma te r i a l  supply-demand s i t u a t i o n  
i n  Ca l i fo rn ia  and Nevada a s  a b a s i s  f o r  more d e t a i l e d  inves t iga t ions  i n t o  
se l ec t ed  chemical indus t ry  groups. It w a s  determined t h a t  a study of t h i s  
na ture  would f i t  w e l l  i n t o  t h e  Bureau's nationwide program of economic s t u d i e s ,  
which i s  designed t o  encourage conservat ion and wise u t i l i z a t i o n  of mineral  
resources. 

The survey was i n i t i a t e d  i n  cooperat ion with supp l i e r s  and consumers i n  
Cal i forn ia  and Nevada. Data on supply were a v a i l a b l e  from r e p l i e s  rece ived  
from producers i n  response t o  e s t ab l i shed  mineral  production canvasses. Con- 
sumption data f o r  1960 were obtained by a s p e c i a l  canvass of a l l  chemical 
companies i n  t h e  two Sta tes .  O f f i c i a l s  of companies were interviewed t o  
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c l a r i f y  r e p l i e s  t o  t h e  canvass ques t ionnai re ,  when necessary,  and t o  determine 
what s p e c i f i c a t i o n s  a r e  most d e s i r a b l e ,  t h e  degree of f l e x i b i l i t y  and t o l e r -  
ance al lowable i n  s p e c i f i c a t i o n s ,  and what a l t e r n a t e  ma te r i a l s  would be con- 
s ide red  i n  t h e  numerous a r e a s  of use. 

Only a few companies opera te  chemical p l a n t s  i n  Nevada, and d e t a i l e d  
consumption f i g u r e s  obtained f o r  t h a t  S t a t e  must be concealed t o  avoid dis-  
c los ing  company c o n f i d e n t i a l  data.  Nevada chemical p l a n t s  consumed an e s t i -  
mated $3.5 mi l l i on  worth of mineral  raw m a t e r i a l  i n  1960. 

Of t h e  1,200 chemical manufacturers i n  Ca l i fo rn ia ,  over 800, including 
nea r ly  a l l  t h e  leading companies, responded t o  t h e  Bureau of Mines survey. 

Many of these  companies r e q u i r e  high-qual i ty  mineral  raw ma te r i a l s  and 
have been r e l u c t a n t  i n  t h e  pas t  t o  cons ider  unfamil iar  and newly developed 
sources of supply. However, both producer and consumer organiza t ions  now 
i n d i c a t e  t h a t  due t o  l a rge r  tonnage requirements,  reduced p r o f i t  margins, and 
increased t r a n s p o r t a t i o n  c o s t s  i n  recent  years ,  a d e t a i l e d  examination from 
both i n t e r e s t s  i s  needed. Also, c l o s e r  l i a i s o n  between t h e  l o c a l  mineral  raw 
ma te r i a l  producer and t h e  consumer might be developed by emphasizing some of 
t h e  problems and p o t e n t i a l i t i e s  of each indus t ry .  

Analysis of t h e  re turned  ques t ionnai res  showed t h a t  most major chemical 
manufacturers e i t h e r  produce t h e i r  own mineral  raw ma te r i a l s  o r  purchase them 
d i r e c t l y  from t h e  producer,  although t h e  dealer-broker continues t o  play an 
important ro le .  The 800 responding companies used over $63 m i l l i o n  worth of 
minerals  and mineral  compounds i n  1960. About 500 of t hese  companies consumed 
a t  l e a s t  $1,000 worth of one o r  more mineral  raw m a t e r i a l s ,  bu t  20 companies 
accounted f o r  over 75 percent of t h e  t o t a l  va lue  of consumption reported.  

Some chemical manufacturers a r e  i n t e r e s t e d  i n  new sources of mineral  raw 
m a t e r i a l s ,  provided t h a t  p r i c e  and o ther  f a c t o r s  a r e  a t t r a c t i v e ,  but  most a r e  
r e l u c t a n t  t o  consider  changing raw ma te r i a l  sources and product formulas. A 
few consumers would p re fe r  minerals  o ther  than t h e  types used, i f  a l t e r n a t e s  
could be obtained a t  comparable cos ts .  

The survey indica ted  t h a t  t h e  r a p i d  increase  i n  populat ion,  new process 
developments, and establishment of wider and more d ive r se  m r k e t s  f o r  
California-produced chemicals--coupled wi th  h igher  t r anspor t a t ion  c o s t s  and 
lower p r o f i t  margins--can be expected t o  encourage more extens ive  search i n  
t h e  f u t u r e  f o r  l oca l ly  a v a i l a b l e  raw mater ia  1s. 

The f a c t  t h a t  some consumers a r e  i n t e r e s t e d ,  under t h e  proper condi t ions ,  
i n  changing t h e i r  e x i s t i n g  mineral  raw m a t e r i a l  sources,  i s  encouraging. I f  
t h i s  a t t i t u d e  becomes more widespread, many known but  s u p e r f i c i a l l y  explored 
mineral  depos i t s  and occurrences w i l l  be more c lose ly  examined f o r  t h e i r  s u i t -  
a b i l i t y  i n  chemical processing. Technologic changes, new t r anspor t a t ion  
r o u t e s ,  and improved suppl ies  of water and power a l s o  w i l l  o f f e r  new poten- 
t i a l s  and extended horizons f o r  t h e  l o c a l  mineral  raw ma te r i a l  producer. 



The r e s u l t s  of t h i s  survey provide  background information which can be 
used (1)  t o  a s s i s t  p r i v a t e  industry i n  e s t a b l i s h i n g  adequate supp l i e s  of min- 
e r a l  raw ma te r i a l s ,  of s u i t a b l e  q u a l i t y  and a t  minimum c o s t ,  f o r  use i n  chemi- 
c a l  manufacturing; ( 2 )  t o  enable t h e  mining indus t ry  t o  a s c e r t a i n ,  i n  genera l ,  
s p e c i f i c a t i o n s  f o r  raw ma te r i a l s  and where they may be marketed; and (3) t o  
inform chemical manufacturing i n d u s t r i e s  h e r e  suppl ies  of raw m a t e r i a l s  may 
be obtained. 

Because of new and changing markets ,  t h e  enormous amount of information 
t h a t  has  been published over t h e  yea r s  on t h e  geology and mineral  occurrences 
i n  Ca l i f ron ia  and neighboring S t a t e s  warrants  c l o s e r  examination f o r  c l u e s  t o  
p o t e n t i a l  sources of chemical raw ma te r i a l s .  The waste of today may we l l  be 
t h e  va luab le  raw ma te r i a l  of tomorrow. 
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OBJECTIVES 

A s  a means of promoting more economical and e f f e c t i v e  use  of mineral  
resources t h i s  pub l i ca t ion  i s  intended t o  o f f e r  s u f f i c i e n t  data  f o r  t h e  min- 
e r a l  and chemical i n d u s t r i e s  t o  encourage b e t t e r  prepara t ion  and wider use  of 
l o c a l  mineral  products ,  byproducts,  and waste mater ia l s .  

The inmediate ob jec t ives  were a s  fo l lows:  

1. To generate  increased supply-demand da ta  by ( a )  appr i s ing  sup- 
p l i e r s  of p o t e n t i a l  markets, u t i l i t y ,  s p e c i f i c a t i o n s ,  and p r i c e s  a t  poin t  
of consumption; (b)  acquaint ing d e a l e r s  and brokers  i n  mineral  raw mate- 
r i a l s  with supp l i e r s  and consumers of these  m a t e r i a l s ;  ( c )  acquain t ing  
chemical producers with present ,  p o t e n t i a l ,  o r  a l t e r n a t e  sources of sup- 
p l y ;  (d)  suggest ing u t i l i t y ,  source,  and market f o r  f u t u r e  low-cost min- 
e r a l  and chemical i n d u s t r i e s  by encouraging processing and u t i l i z i n g  of 
mineral  raw ma te r i a l s  t h a t  do not  meet conventional  t e s t s  f o r  consumer 
acceptance. 



2 .  To a s c e r t a i n  t h e  quan t i ty  and va lue  of mineral  raw ma te r i a l s  
requi red  by Ca l i fo rn ia  and Nevada chemical manufacturing p lants .  

3. To l is t  (by f i r m  name, products handled, and loca t ion)  d e a l e r s  
and brokers  i n  mineral  products a s  repor ted  by supp l i e r s  and consumers. 

4. To l i s t  chemical consumers (by f i rm name, geographic loca t ion ,  
na tu re  and quant i ty  of mineral  products consumed, and f in i shed  products).  

5.  To compare domestic shipments and imports of mineral  raw mate- 
r i a l s  i n t o  Ca l i fo rn ia  and Nevada f o r  use  i n  t h e  chemical manufacturing 
indus t ry  with l o c a l  supply. 

DATA SOURCES AND PRESENTATION METHODS 

Information Sources 

Primary sources of information presented i n  subsequent pages were a s  
follows : 

1. Quest ionnaires  re turned  by o f f i c i a l s  of 800 chemical manufactur- 
ing  p l a n t s  i n  Cal i forn ia  and Nevada covering t h e i r  raw ma te r i a l  requi re-  
ments f o r  1960. 

2. Correspondence and interviews with mineral  producers,  d e a l e r s ,  
brokers ,  and with o f f i c i a l s  of t r anspor t a t ion  companies, t r a d e  associa-  
t i o n s ,  p r i v a t e  research  i n s t i t u t i o n s ,  and Federa l ,  S t a t e ,  and l o c a l  
Government agencies.  

3. Mineral production and consumption da ta  compiled by t h e  Bureau 
of Mines. 

4 .  Data derived from published and unpublished process information. 

Presenta t ion  Methods 

Quan t i t i e s ,  va lues ,  s p e c i f i c a t i o n s ,  and use p a t t e r n s  f o r  domestic and 
imported minerals ,  a s  wel l  a s  p e r t i n e n t  da ta  on t r anspor t a t ion ,  expor ts ,  and 
o ther  a spec t s  of t h e  economic p i c t u r e ,  a r e  presented. However, d e t a i l s  per- 
t a i n i n g  t o  a c t u a l  methods of us ing  minerals  i n  chemical manufacturing a r e  
minimized. Such d e t a i l s  a r e  scheduled t o  be presented i n  other  repor ts .  In  
t h i s  study of inorganic ma te r i a l s  t h e  "why and how" a r e  not  of a s  much concern 
a s  a r e  t h e  "where and how much." 

Text ,  t a b l e s ,  and c h a r t s  present  combinations and summaries of t h e  data  
repor ted  by t h e  consumers--by mineral  types ,  forms, sources,  q u a n t i t i e s ,  
va lues ,  uses ,  and products mnufactured.  Also, i nd ica t ions  a r e  given of t h e  
requirements and procedures f o r  marketing new and d i f f e r e n t  minerals  t o  t h e  
Ca l i fo rn ia  and Nevada chemical industry.  



Occasionally, data  on processed i n d u s t r i a l  m a t e r i a l s  a r e  shown merely a s  
examples of production methods or  t h e  types of minerals  a v a i l a b l e ,  and a r e  not  
intended t o  i n d i c a t e  t h e  r e l a t i v e  mer i t s  of products of any producer f o r  any 
p a r t i c u l a r  use. 

Mineral raw ma te r i a l s  comprised t h e  major i n t e r e s t  i n  t h i s  s tudy,  but  
other  a l t e r n a t e  raw m t e r i a l s  were considered whenever they a f f e c t e d  minera l  
u t i l i z a t i o n .  Some in termedia te  chemical products ,  such a s  s u l f u r i c  a c i d ,  
elemental phosphorus, and s a l i n e  compounds, a l s o  were included where a d i r e c t  
r e l a t ionsh ip  t o  t h e  raw ma te r i a l  sources e x i s t s .  F i n a l  products were consid- 
ered only i n  t h e  o v e r a l l  r e l a t i o n s h i p  and study of t h e  industry.  

C l a s s i f i c a t i o n  of Mineral Products f o r  Chemical Use 

There a r e  var ious  ways i n  which opera t ions  wi th in  t h e  chemical indus t ry  
might have been c l a s s i f i e d  and presented. The Standard I n d u s t r i a l  C las s i f i ca -  
t i o n  (SIC) 28, which shows 31 s u b c l a s s i f i c a t i o n s ,  was used t o  achieve  a maxi- 
mum degree of uniformity and t o  a l low comparison with r e l a t e d  published data .  
This major group inc ludes  establ ishments  producing b a s i c  chemicals and estab- 
l ishments manufacturing products by predominantly chemical processes. Estab- 
lishments c l a s s i f i e d  i n  t h i s  major group manufacture t h r e e  genera l  c l a s s e s  of 
products : (1 )  Basic chemicals,  such a s  a c i d s ,  a l k a l i e s ,  s a l t s ,  and organic 
cehmicals; (2)  chemical products t o  be used i n  f u r t h e r  manufacture, such a s  
synthe t ic  f i b e r s ,  p l a s t i c  ma te r i a l s ,  dry c o l o r s ,  and pigments; (3) f i n i s h e d  
chemical products t o  be used f o r  u l t ima te  consumption, such a s  drugs, cosmet- 
i c s ,  and soaps, or  t o  b e  used a s  ma te r i a l s  o r  supp l i e s  i n  o ther  i n d u s t r i e s ,  
such a s  p a i n t s ,  f e r t i l i z e r s ,  and explosives. De ta i l s  of t h i s  c l a s s i f i c a t i o n  
have been published (?).= 

Table 1 emphasizes t h e  broad usage of minerals  and mineral  compounds i n  
the  chemical indus t ry  by showing: 

1. The more important use ca t egor i e s  repor ted  by t h e  Ca l i fo rn ia  
chemical industry.  

2. Addi t ional  ca t egor i e s  s i g n i f i c a n t  t o  t h e  U.S. chemical indus t ry  
( a s  repor ted  i n  BuMines Bu l l e t in  585, Mineral Fac ts  and Problems, by the  
s t a f f  of t h e  Bureau of Mines, 1960, 1016 pp.). 

C l a s s i f i c a t i o n s  of crude,  f i r s t -marketable-s tage ,  and fu r the r - r e f ined  
products can vary,  depending on the  consumer and t h e  d e f i n i t i o n  used. In some 
ins tances ,  a f i rs t -marketable-stage product may be  i n  a n  advanced or f i n a l  
s tage  of refinement before  it becomes ava i l ab le .  Therefore, t a b l e  1 i s  not  
p rec i se  i n  a l l  i n s t ances  but  serves  t o  show, i n  genera l ,  t h e  ca t egor i e s  i n  
which var ious  minerals  a r e  used. 

'underlined numbers i n  parentheses r e f e r  t o  i tems i n  t h e  l i s t  of re ferences .  



TABLE 1. - n i n e r a l s  and minera l  conmounds conslrmed i n  chemical -nufactvr ina  i n  C a l i f o r n i a  and e1sewhere .b~  chemical aroups 

Crude minera ls  and f i r s t  marketable  products  consumed i n  t h e  chemical i n d u s t r y :  
A - i n  C a l i f o r n i a  
a - elsewhere  i n  t h e  United S t a r e r ,  i f  not  r epo r t ed  f o r  C a l i f o r n i a  

Mineral products  ~ r o c e s s e d  beyond f i r a r  markerable sreae and cansvned i n  t h e  chemical i n d u s t r y :  
B - - i n  c a l i f b r n i a  
b - elsewhere i n  t h e  United S t s t e s ,  i f  noc r epo r t ed  f o r  C a l i f o r n i a  

............. 282. Synrhsrr; f l b r r s  ( r x c l ~ i r r g  organrcl 
2831 B l o l o g ~ c s l  prnd.xrr .............................. ......... 2833 ~ e d i c n l ,  c h e n ~ n l  und bur.rnlcal ~ r 3 d x r s  

2812 
2813 
2814 
2815 
2816 
2818 
2819 
2821 
2822 
2823 

Alkalie.  and c h l o r i n e  ............................ 
Industrial gases  ................................. 
Cyc l i c  (coal  tar crudes)  ......................... 
Dyes ............................................. 
Inorganic  pigments ............................... .............. I n d u s t r i a l  o rgan i c  chemicals,  n.e.c ............ I n d u s t r i e l  inorganic  chemicals,  n.e .c  
P l e s f i c r  m a t e r i a l s  ............................... 
S y n ~ h e c i c  rubber  ................................. 
C e l l u l o s i c  -"-made f i b e r s  ....................... 

2834 
2841 
2842 
2843 
2844 
2851 
2852 
2861 
2871 
2872 
2873 
2879 
2891 
2892 
2893 
2894 
2895 
2899 

Phermaceutical p r epa ra t i ons  ...................... ................................ Soap, de t e rgen t s .  ....... s p e c i a l t y  c l ean ing  and p o l i s h  p repa ra t i ons  
Su r f ace  a c t i v e  agen t s  ............................ 
Perfumer, cormecics .............................. 
Pa in t s ,  varnishes ,  eec ........................... ......................... Pu t ty ,  c a lk ing  campounds 
Gum and wood chemicals ........................... 
F e r t i l i z e r s  ..................................... 
F e r t i l i z e r s ,  mixing only  ......................... 
A g r i c u l t u r a l  p e s t i c i d e s  .......................... .................... A g r i c u l t u r a l  chemicals,  n.e.c 

Glue end g e l a t i n  ................................. .................................... Explosives. . .  
P r i n t i n g  i n k  ..................................... 
F a t t y  a c i d s  ...................................... 
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The Stanford Research I n s t i t u t e  published t h e  fol lowing statement  con- 
cerning t h e  Cal i forn ia  chemical indus t ry  (43, p. 314): 

I n  add i t ion  t o  t h e  v a s t  number of i n d u s t r i a l  organic and inorganic 
chemicals,  t h i s  group of i n d u s t r i e s  inc ludes  the  manufacture of soap, 
drugs, p a i n t s ,  f e r t i l i z e r s ,  f a t s  and o i l s ,  and miscellaneous o the r  chem- 
i c a l s .  The number of products involved and t h e  complexity of t h e i r  sup- 
ply and demand r e l a t i o n s  makes it exceedingly d i f f i c u l t  t o  ana lyze  t h i s  
group i n  d e t a i l .  For example, t h e  Stanford Research I n s t i t u t e  Directory 
of Western Chemical Producers ( 1955) l is ts  405 "prime" chemicals,  exclud- 
ing  mixtures  and formulat ions,  made i n  Ca l i fo rn ia ,  ranging from ace ta lde-  
hyde t o  z i n c  t a l l a t e .  

Previous s t u d i e s  a t  Stanford Research I n s t i t u t e  have d e a l t  wi th  
ind iv idua l  products on numerous occasions. However, t h e  number covered 
i n  t h i s  manner r ep resen t s  only a small  f r a c t i o n  of t h e  t o t a l  group. The 
I n s t i t u t e  a l s o  has  attempted t o  f i n d  cormnon denominators t h a t  w i l l  permit 

. some type  of general  a n a l y s i s  of t h e  probable f u t u r e  development of t h e  
chemical i n d u s t r i e s  i n  Cal i forn ia .  No s a t i s f a c t o r y  genera l  approach has 
y e t  been found. 

COMPLEXITIES OF THE STUDY 

A number of involved problems were encountered i n  t h e  course of t h i s  
study; t h e  more important ones a r e  l i s t e d  below: 

1. Complexity of t h e  chemical indus t ry  po in t s  up t h e  d e f i c i e n c i e s  
of Standard I n d u s t r i a l  C l a s s i f i c a t i o n  Group 28. 

2. Widespread mergers along with forward and backward company in t e -  
g ra t ion  sometimes make i t  d i f f i c u l t  t o  determine t h e  s t a t u s  of a par t icu-  
l a r  chemical p l a n t ' s  needs f o r  raw ma te r i a l s  without d e t a i l e d  knowledge 
of t h e  processes involved. 

3. It i s  d i f f i c u l t  t o  p red ic t  t h e  mineral  raw ma te r i a l  market from 
t h e  n a t u r e  of t h e  chemical product because of a l t e r n a t i v e  process 
methods. 

4. Emphasis of competi t ive business cons idera t ions  r e q u i r e s  t h a t  
many important d e t a i l s  be he ld  i n  confidence by t h e  chemical company. 

5. Because t h e  canvas was being conducted f o r  t h e  f i r s t  t ime,  
e d i t i n g  of complex responses was d i f f i c u l t .  

6 .  The comparabili ty of da ta  furnished o f t en  va r i ed  because of 
d i f f e rences  i n  company accounting and r epor t ing  procedures. 

7.  The degree of thoroughness of t h e  rep ly  was va r i ab le .  

8. Defin i t ions  of "f i rs t -marketable-stage mineral  raw ma te r i a l s "  
a r e  sometimes d i f f i c u l t  t o  e s t a b l i s h  and may vary depending on production 



methods and t h e  ex tent  t o  which minera l  bene f i c i a t ion  involves chemical 
processing. 

9. Requirements of t h e  b e n e f i c i a t i o n  process i t s e l f  f o r  mineral  raw 
ma te r i a l s  were sometimes unpredictable.  

10. The na tu re  and type of competi t ive byproducts produced i n  some 
chemical processes could not  be  r e a d i l y  determined. 

11. Limitat ion i n  methods of p re sen ta t ion  of da ta  were imposed by 
requirements t o  preserve  c o n f i d e n t i a l  s t a t u s  of competi t ive information. 

12. The absence of comparable previous da ta  and analyses  upon which 
t o  e s t a b l i s h  t rends  made compilation of a pub l i ca t ion  on t h e  sub jec t  
d i f f i c u l t .  

The chemical indus t ry  i s  not  a s i n g l e  e n t i t y  but  a v a r i e t y  of complex 
supplier-consumer organizat ions.  Depending upon t h e  company, any o r  a l l  05 
t h e  following overlapping ca t egor i e s  of ma te r i a l s  were marketed i n  Ca l i fo rn ia  
i n  1960: 

1. The crude raw mineral. 

2. A processed n a t u r a l  mineral  product ( r e t e n t i o n  of chemical 
formula). 

3. A modified mineral  product (change i n  chemical f o r m l a ;  i.e., 
smelter  product).  

4. An intermediate  s t age  chemical compound ( i n  some ins t ances ,  t h e  
f i r s t  marketable product,  i. e., t i t an ium dioxide).  

5. A f i na l - s t age  chemical. 

6. A f i n i shed  chemical product. 

7. Manufactured items f o r  pub l i c  d i s t r i b u t i o n .  

No r i g i d  r u l e  on what c o n s t i t u t e s  a f i rs t -marketable-stage raw ma te r i a l  
could be followed throughout t h e  study. For example, no raw o r e  of t i tan ium 
was shipped i n t o  Ca l i fo rn ia ,  but a cons iderable  quan t i ty  of t i tan ium dioxide 
(TiO,) was shipped i n t o  Cal i forn ia  t o  t h e  pa in t  indus t ry  a s  a " f i r s t -  
marketable product." The pa in t  indus t ry  does not  use i lmeni te  o r  r u t i l e  
concent ra te ;  t he re fo re ,  t i t an ium dioxide was included i n  t a b l e  2. Spec i f i c  
problem a r e a s  a r e  defined i n  t h e  sec t ion  on mineral conrmodities. 

Some companies, normally c l a s s i f i e d  outs ide  SIC 28 because of primary 
operat ions i n  o ther  i n d u s t r i e s ,  were included i n  t h e  canvass when it was known 
t h a t  they consumed s u b s t a n t i a l  q u a n t i t i e s  of mineral  raw ma te r i a l s  f o r  chemi- 
ca lmanufac tur ing .  The da ta  obtained ou t s ide  SIC 28 were not  included i n  t h e  
chemical indus t ry  f i g u r e s  but  served a s  a b a s i s  f o r  d iscuss ing  o v e r a l l  uses  
and markets i n  Ca l i fo rn ia  under t h e  commodity sect ions.  



I n  conclusion, a n a l y s i s  of types and s a l e s  volumes of minerals  and/or 
mineral  products,  a s  repor ted  by numerous and v a r i e d  chemical consumers, i s  
d i f f i c u l t ,  p a r t i c u l a r l y  when ques t ionnai re  and i n s t r u c t i o n s  a r e  new and sub- 
j e c t  t o  mis in t e rp re t a t ion .  The Standard I n d u s t r i a l  c l a s s i f i c a t i o n  of t h e  
Chemical and A l l i e d  Products Industry i s  f a r  from pe r fec t - - i t  i s  overlapping 
and does not cover a l l  t h e  "chemical process i n d u s t r i e s ; "  but  no b e t t e r  stand- 
a r d  has  y e t  been devised. The Manufacturing Chemists' Associat ion has  been 
giving t h e  matter  s e r ious  cons idera t ion .  

? CALIFORNIA MINERAL SUPPLY-DEMAND SITUATION 

Cal i forn ia  i s  a leading  S t a t e  i n  both production and consumption of many 
- i n d u s t r i a l  minera ls ;  Nevada, on t h e  o t h e r  hand, i s  a leading supp l i e r  o r  poten- 

t i a l  suppl ie r  of many raw ma te r i a l s  t o  Ca l i fo rn ia  i n d u s t r i e s  but consumes com- 
pa ra t ive ly  l i t t l e  i n  chemical manufacturing. Other S t a t e s  supply Ca l i fo rn ia  
with some o res  f o r  processing t o  meet chemical requirements.  These o res  a r e  
e i t h e r  consumed or  reshipped t o  other  S t a t e s  and fo re ign  count r ies .  

Ca l i fo rn ia  has led  a l l  S t a t e s  i n  d i v e r s i t y  and quan t i ty  of minerals  pro- 
duced a s  well  a s  i n  t h e  t o t a l  va lue  of mineral  raw ma te r i a l s  consumed f o r  many 
years.  To maintain t h i s  pos i t i on ,  Ca l i fo rn ia  mineral  supp l i e r s  must compete 
with a n  ever- increasing v a r i e t y  of s u b s t i t u t e s  and many new a l t e r n a t e  raw mate- 
r i a l  sources (some with more favorable  t r a n s p o r t a t i o n  c o s t s ) ,  keep a b r e a s t  of 
mul t i f a r ious  use s p e c i f i c a t i o n s  (which usual ly  r e q u i r e  in t imate  knowledge of 
the  consuming i n d u s t r i e s ) ,  exce l  i n  t echn ica l  know-how, and ca r ry  out a v a r i -  
e ty  of f l e x i b l e  marketing services.  

Ca l i fo rn ia  was v i r t u a l l y  the  only domestic source  of boron, iodine ,  and 
rare-ear th  minerals  i n  1960, most of which were shipped out  of S ta te .  More- 
w e r ,  Cal i forn ia  produced and shipped more than  50 percent  of t h e  t o t a l  domes- 
t i c  output  of d ia tomi te ,  sodium compounds, mercury and tungsten. It l ed  i n  
t h e  production of gypsum ( inc luding  gyps i t e ) ,  and y e t ,  imported a l a r g e  ton- 
nage from Mexico. 

~ a l i f o r n i a ' s  v i r t u a l  s e l f - su f f i c i ency  i n  s u l f u r  has  r e s u l t e d  mainly from 
improvements i n  t h e  byproduct recovery of s u l f u r  a t  smel te rs  and r e f i n e r i e s .  

Nevada has made increas ingly  s i g n i f i c a n t  con t r ibu t ions  of mineral  raw 
ma te r i a l s  t o  t h e  Cal i forn ia  chemical i ndus t ry ,  p a r t i c u l a r l y  b a r i t e ,  c l ays ,  
diatomite ,  and lime. 

Despite t h e  abundance of mineral  resources i n  Ca l i fo rn ia  and Nevada 
( t a b l e  2 ) ,  chemical manufacturers were dependent on out-of-State and fore ign  
producers t o  supply c e r t a i n  mineral  requirements because suppl ies  were unavail-  
a b l e  loca l ly  or  were e i t h e r  unsui tab le ,  had not  been t r i e d ,  or  could not  meet 
requirements without f u r t h e r  treatment.  

Many of t h e  minerals  requi red  by t h e  Ca l i fo rn ia  chemical indus t ry  which 
a r e  shipped i n  e x i s t  l oca l ly  i n  p o t e n t i a l l y  economic quan t i t i e s .  The h i s t o r i c  
problems i n  developing these  l o c a l  mineral depos i t s  have been i n a c c e s s i b i l i t y ,  
lack of u t i l i t i e s ,  and i n s u f f i c i e n t  markets t o  s u s t a i n  mining operat ions.  





As power, water,  and t r anspor t  f a c i l i t i e s  become more a v a i l a b l e ,  new min- 
e r a l  processing p l a n t s  undoubtedly w i l l  move c l o s e r  t o  t h e  deposi ts .  Also, 
whenever zoning r e s t r i c t i o n s  become too  r i g i d ,  space becomes unavai lab le  f o r  
p lan t  expansion, raw m a t e r i a l  t r anspor t  c o s t s  become excessive,  and waste d i s -  
posal  becomes p roh ib i t ive ;  i t  soon becomes advantageous f o r  some o lde r  p l a n t s  
t o  be dismantled and mwed out  of congested metropoli tan areas .  

Local mineral  sources inev i t ab ly  w i l l  become inc reas ing ly  impbrtant i n  
chemical manufacturing. Dis tan t  sources can be  su rp r i s ing ly  competi t ive f o r  * 

commodities which can be t ranspor ted  by water (and t h e  Cal i forn ia  chemical 
industry i s  v i r t u a l l y  a l l  d i r e c t l y  a v a i l a b l e  t o  c o a s t a l  shipments). Neverthe- 
l e s s ,  t he re  a r e  many oppor tun i t i e s  t o  encourage wider use of more loca l ly  
a v a i l a b l e  ma te r i a l s  by (1) s tudying t h e  na tu re  and p o t e n t i a l  of t h e  consumers' 
business ,  ( 2 )  analyzing t h e i r  raw ma te r i a l s  problems, (3) e s t a b l i s h i n g  ade- 
quate t e s t  and performance da ta  f o r  a v a i l a b l e  mineral  products ,  and (4)  assur -  
ing t h e  customer of a constant  supply of uniform-quality products. 

The populat ion inc rease  a f t e r  World War I1 s t imula ted  t h e  growth of t h e  
California  chemical i ndus t ry ,  and a t t e n t i o n  has focused on t h e  now s u f f i -  
c i e n t l y  l a rge  market t o  j u s t i f y  more l o c a l  mines and minera l  processing p l a n t s ,  
e s t ab l i shed ,  i n  many ins t ances ,  by t h e  consumers themselves. Yet ,  t h e  r i g i d l y  
increas ing  demands of indus t ry  should encourage w e n  g rea te r  e f f o r t s  toward 
discovery and development of a d d i t i o n a l  l o c a l  depos i t s ,  which can be benefi- 
c i a t e d  i f  necessary. 

Decent ra l iza t ion  of t h e  chemical industry o f f e r s  an increas ing  opportu- 
n i t y  f o r  u t i l i z a t i o n  of sources of raw ma te r i a l s  which previously were too f a r  
from markets t o  be considered valuable.  It i s  t o  t h e  advantage of t h e  mineral  
producer t o  become f a m i l i a r  with t h e  technology of chemical manufacturing, 
wherever poss ib l e ,  and t o  fol low chemical indus t ry  developments and movements 
a s  repor ted  i n  t h e  var ious  pe r iod ica l s .  

Ca l i fo rn ia  supp l i e r s  have a tendency t o  bu i ld  processing p l a n t s  and 
warehouses c lose r  t o  consumers t o  meet t h e  demand f o r  improved se rv ice ,  but  
zoning r e s t r i c t i o n s  and higher  land t a x  c o s t s  and waste d i sposa l  problems of 
metropoli tan a reas  would make decen t ra l i za t ion  of mutual advantage t o  t h e  
supplier  and consumer of minerals  i n  some instances.  

Several  d i s t a n t  l oca t ions  i n  Ca l i fo rn ia  and Nevada were being r ap id ly  
transformed i n t o  chemical-plant s i t e s  during 1960-62, t h e  period of t h i s  s tudy,  
not only t o  avoid c i t y  congest ion,  r i g i d  zoning r e s t r i c t i o n s ,  and high t ax  
r a t e s ,  but because they were more a c c e s s i b l e  t o  raw m a t e r i a l  sources. These 
moves should be c a r e f u l l y  followed by t h e  p o t e n t i a l  mineral  suppl ie r .  
Henderson, Nev., f o r  example, was a small  cornunity which became a dominant 
chemical manufacturing a rea  i n  Nevada a few years  ago. A t  t h e  time of t h i s  
study Mojave, Cal i f .  (another  "remote" dese r t  l oca t ion  but  a c t u a l l y  l e s s  than 
100 mi les  from t h e  h e a r t  of Los Angeles) was t h e  s i t e  of severa l  cu r ren t  and 
planned chemical operat ions.  

The major i ty  of chemical p l a n t s  i n  Ca l i fo rn ia  a r e  small ,  and t h e i r  s t o r -  
age space i s  l imi t ed ;  consequently, minera l  raw ma te r i a l s  a r e  purchased i n  



r e l a t i v e l y  small  quan t i t i e s .  These consumers usual ly  r e l y  upon the  l a r g e r  
chemical companies and brokers  i n  t h e  a r e a  t o  supply t h e i r  needs f o r  small  
shipments and a r e  w i l l i n g  t o  pay somewhat higher  p r i c e s  f o r  t h e  convenience. 
However, t h e  consumers s t r i v e  t o  reduce de l ive red  c o s t s  by obta in ing  bulk and 
c a r l o t  shipments when f e a s i b l e .  

The l a rge r  chemical companies o f t en  obta in  t h e i r  mineral  raw ma te r i a l  
requirements e i t h e r  from t h e i r  own mines, from opera t ing  d iv i s ions  of t h e i r  
parent  companies, or  from subs id iary  companies. This cap t ive  tonnage makes up 
a  s i g n i f i c a n t  p a r t  of t h e  t o t a l  output of mineral  raw m a t e r i a l s  and cannot be  
considered i n  t h e  p o t e n t i a l  market. 

It i s  o f t en  e a s i e r  f o r  a  p o t e n t i a l  minera l  supp l i e r  t o  i n t e r e s t  a  con- 
sumer i n  t h e  s a l e  ( roya l ty  o r  o u t r i g h t  purchase) of a  well-proven depos i t  than 
t o  obta in  him a s  a  customer, p a r t i c u l a r l y  i f  t h e  p o t e n t i a l  suppl ie r  has no 
p l an t  and no proven sa l e s - se rv ice  record. Nevertheless t h e r e  a r e  opportuni- 
t i e s  t o  develop m r k e t s  f o r  mineral  m a t e r i a l s  from new sources ,  e spec ia l ly  i n  
ins tances  where present  supp l i e r s  a r e  few, uns table ,  o r  d i s t a n t .  

Consumers genera l ly  d e s i r e  two o r  more sources of raw ma te r i a l s  f o r  sev- 
e r a l  reasons,  including assurance of more cons tant  supply a s  a  lever  t o  reduce 
p r i c e s  and inc rease  competi t ive se rv ices ,  and t o  avoid revea l ing  t h e i r  s a l e s  
p a t t e r n  and volume by inference  and computation. 

Marketing Minerals  t o  t h e  Ca l i fo rn ia  Chemical Indus t ry  

Metal and metal compound marketing i s  comparatively simple; however, non- 
m e t a l l i c  J i n d u s t r i a l )  mineral  usage i s  s o  d i v e r s i f i e d  t h a t  only general iza-  
t i o n s  can be made regarding marketing p r a c t i c e s ,  a s  r e l a t e d  t o  t h e  Cal i forn ia  
chemical industry.  Defining and analyzing t h e  market f o r  nonmetallic minerals  
a r e ,  wi th in  obvious l i m i t s ,  usua l ly  more important than t h e  loca t ion  of t h e  
depos i t s ,  p a r t i c u l a r l y  f o r  lower uni t -va lue  mater ia l s .  

Two bas i c  cons idera t ions  which t h e  p o t e n t i a l  supp l i e r  should keep fore-  
most i n  mind a r e :  

1. Consumers h e s i t a t e  t o  break r e l a t i o n s  with cu r ren t  sources 
unless  t h e r e  i s  more than ample j u s t i f i c a t i o n  t o  do so. 

2. Based on t h e  t o t a l  s a l e s  p r i c e s  of t h e  consumers' products ,  t h e  
a c t u a l  "savings" i n  mineral  raw m a t e r i a l  c o s t s ,  even a t  a  s u b s t a n t i a l  
reduct ion  i n  t h e  c o s t  per t on ,  may p r w e  t o  be negl ig ib le .  

To reduce expensive c o s t s  of introducing new types or  grades of minerals  
i n  competition with p resen t ly  used m a t e r i a l s ,  i t  i s  adv i sab le  t o  seek coopera- 
t i o n  with prospect ive  customers. Marketing minerals  t o  t h e  chemical industry 
must usua l ly  include access  t o  research  f a c i l i t i e s  and product development 
which t h e  customer may be i n  t h e  bes t  pos i t i on  t o  p r w i d e .  However, even 
under t h e  b e s t  cooperat ive r e l a t i o n s h i p s ,  nonmetallic mineral  products i n t ro -  
duced t o  t h e  chemical indus t ry  may s t i l l  r e q u i r e  cons iderable  market 
development time. 



Factors  Affec t ing  Mineral Marketing 

Fac tors  which have both favorable  and adverse e f f e c t s  on minera l  d i s t r i -  
but ion and marketing p r a c t i c e s  include t h e  fol lowing:  

1. The same type mineral  commodity produced from d i f f e r e n t  depos i t s  
seldom has  i d e n t i c a l  phys ica l  and chemical p r o p e r t i e s ,  and sometimes 
these  p rope r t i e s  vary wi th in  t h e  same deposi t .  Thus, t h e  d i v e r s i t y  of 
s p e c i f i c a t i o n s  f o r  mineral  raw ma te r i a l s  consumed i n  manufacturing com- 
parable  products hinders  t h e  study of p o t e n t i a l  markets. 

2. There i s  an understandable r e luc tance  t o  switch t o  new sources 
t h a t  may not  be supported by p r w e n  re se rves  and uniformity of qua l i ty .  
Also, some consumers a r e  r e l u c t a n t  t o  change raw ma te r i a l  sources and 
product formulas u n t i l  forced t o  do so t o  maintain t h e i r  competi t ive 
pos i t ion .  

3. Mineral usage i s  based mainly on precedent ,  and what i s  consid- 
e red  good q u a l i t y  by one chemical manufacturer might be r e j e c t e d  by 
another  producing equivalent  products.  

4. A b e t t e r  product a v a i l a b l e  a t  lower c o s t  t o  t h e  consumer i s  
sometimes i n s u f f i c i e n t  reason t o  warrant  change ( h a b i t ,  opinion,  reciproc-  
i t y ,  and o ther  f a c t o r s  may en te r  i n t o  t h e  decis ion) .  

5. Some consumers have long-term purchase c o n t r a c t s  with c u r r e n t  
sources. 

6. It i s  o f t e n  unwise f o r  a producer t o  bear high c o s t s  of comer -  
c i a 1  laboratory t e s t i n g ,  p a r t i c u l a r l y  when he has no assurance t h a t  h e  
can break i n t o  e x i s t i n g  markets-even a f t e r  he proves t h a t  h i s  product 
i s  of s u i t a b l e  qual i ty .  

7. It i s  d i f f i c u l t  f o r  a producer t o  obta in  adequate t e s t  da t a  from 
a p o t e n t i a l  consumer, and even more d i f f i c u l t  t o  have him cons ider  
r e f o r m l a t i o n .  

8. Although l a rge  q u a n t i t i e s  of minerals  f requent ly  a r e  consumed i n  
t h e  chemical manufacturing process,  i n  o ther  i n s t ances  t h e  q u a n t i t i e s  
needed a r e  r e l a t i v e l y  small. 

9. Some chemical manufacturers can use  any one of a number of raw 
ma te r i a l s  f o r  producing c e r t a i n  products.  

10. Re la t ive  p r i c e  s t a b i l i t y  of chemical products al lows t h e  con- 
sumer t o  pay a f a i r l y  cons tant  p r i c e  f o r  raw mater ia l s .  However, t h e  
q u a l i t y  requirements and p r i c e s  pa id  by manufacturers of s i m i l a r  chemical 
products f o r  mineral raw ma te r i a l s  a r e  usual ly  va r i ab le .  

Other cons idera t ions  which a f f e c t  mineral  consumption i n  chemical manu- 
f ac tu r ing  include : 



1. The s h o r t  economic l i f e  of many chemical products and processes 
makes i t  sometimes hazardous f o r  a mineral  suppl ie r  t o  depend on c e r t a i n  
s p e c i a l t y  markets. 

2. Improved development of chemical byproduct and coproduct poten- 
t i a l s  encourages a d d i t i o n a l  use  of minera l  raw mater ia l s .  

3. Comparative fr.eedom of t h e  major segments of t h e  chemical indus- 
t r y  from t h e  e f f e c t s  of seasonal  v a r i a t i o n s  and business  cyc les  assures  
a reasonably cons tant  market f o r  mineral  raw mater ia l s .  

4. Greater emphasis on research  i n  t h e  chemical i ndus t ry ,  a s  com- 
pared with other  i n d u s t r i e s ,  o f f e r s  ever-widening p o t e n t i a l  app l i ca t ions  
of a l t e r n a t e  mineral  raw mater ia l s .  

5. A mul t i tude  of competi t ive chemical products c r e a t e s  consider- 
a b l e  d i f f i c u l t y  i n  at tempting t o  f o r e c a s t  u t i l i z a t i o n  of s p e c i f i c  
minerals. 

6. Use of c e r t a i n  minerals  i n  chemical products i s  sometimes not  
apparent  from t h e  products manufactured, and t h e  process flowsheet may be 
conf iden t i a l .  

Generally speaking, then,  mineral  marketing f o r  use i n  chemical appl ica-  
t i o n s  should inc lude  a systematic  e f f o r t  t o  answer these  bas i c  ques t ions :  

1. Who w i l l  buy what minerals ,  where, i n  what quan t i ty ,  i n  what 
s p e c i f i c  range i n  q u a l i t y  and form, and a t  what p r i c e ?  

2. Is t h e  market cons tan t ,  seasonal ,  o r  sporadic?  

3. Does t h e  product r e q u i r e  packaging, o r  can i t  be shipped i n  bulk? 

4. How and where i s  t h e  product t o  be shipped? 

5. What is t h e  competition? 

6. Is t h e  market l i k e l y  t o  remain s t a t i c ,  increase ,  o r  dec l ine?  

7. What o ther  l e s s  expensive o r  b e t t e r  a l t e r n a t e  ma te r i a l s  might be 
s u b s t i t u t e d ,  and what a r e  t h e i r  use  p o t e n t i a l s ?  

To answer t h e  above ques t ions ,  i t  i s  advantageous f o r  marketing personnel 
t o  be f ami l i a r  wi th  t h e  geologic occurrence; p o t e n t i a l  and c u r r e n t  sources ;  
and economics of mining, processing,  and handling minerals  a s  we l l  a s  t o  have 
d e t a i l e d  knowledge of marketing methods, mineral  usage, and chemical 
requirements. 
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Marketing Media 

Many of t h e  Ca l i fo rn ia  chemical i n d u s t r i e s  have begun i n  r ecen t  yea r s  t o  
d e a l  d i r e c t l y  with producers (miners, g r inde r s ,  and b lenders) ,  e s p e c i a l l y  when 
a l a rge  tonnage was needed. However, d e a l e r s  ( jobbers ,  brokers ,  s a l e s  agents )  
s t i l l  d i s t r i b u t e  a cons iderable  quan t i ty  and perform a r e a l  s e rv ice  t o  both 
producer and consumer, p a r t i c u l a r l y  when they maintain research  and develop- 
ment f a c i l i t i e s .  Most d e a l e r s  s p e c i a l i z e  i n  handling a v a r i e t y  of m a t e r i a l s  
f o r  c e r t a i n  segments of t h e  chemical i ndus t ry ,  such a s  p a i n t s  and p l a s t i c s ,  
and know t h e  product,  t h e  customer, and h i s  technology of use. 

Dealers a r e  p a r t i c u l a r l y  va luab le  a s  in t e rmed ia r i e s  between t h e  mineral  
producer and numerous small  consumers. 

Table 3 p resen t s  a l i s t i n g  t h a t  i s  l imi t ed  t o  companies t h a t  t h e  
Cal i forn ia  chemical indus t ry  repor ted  a s  t h e i r  s p e c i f i c  raw ma te r i a l  s u p p l i e r s ,  
and who subsequently provided d e t a i l s  upon reques t  concerning t h e i r  products .  
Resul ts  do not  necessa r i ly  co inc ide  with those shown i n  t a b l e  1 because sup- 
p l i e r s  l i s t e d  i n  t a b l e  3 a l s o  repor ted  o ther  i tems which a r e  a v a i l a b l e  but  may 
not have been purchased from them by t h e  Ca l i fo rn ia  chemical industry.  

Figure 1 shows t h e  source, i n  pe rcen t ,  of each mineral  commodity repor ted  
by t h e  Ca l i fo rn ia  chemical indus t ry  f o r  (1)  Ca l i fo rn ia  and Nevada, (2) o the r  
S t a t e s ,  and (3) fo re ign  count r ies .  Figure 2 shows t h e  approximate percentage 
of a i n e r a l s  obtained d i r e c t l y  from mineral  raw ma te r i a l  producers and through 
dealers .  

Chemical Industry Consumption Data 

Data a r e  presented i n  t a b l e  4 on q u a n t i t i e s  and va lues  of minerals  con- 
sumed i n  Ca l i fo rn ia  chemical p l an t s  i n  1960. Table 5 i n d i c a t e s  t h e  r e l a t i v e  
percentages by forms. For d e t a i l s  on how these  f i g u r e s  were der ived  r e f e r  t o  
the  ind iv idua l  commodity sec t ions .  Figures a r e  l imi ted  pr imar i ly  t o  those  
companies whose p l a n t s  consumed minerals  and f i r s t - s t a g e  mineral  compounds, 
each valued a t  $1,000 o r  more. Only companies t h a t  provided reasonably c o w  
p l e t e  da t a  were included. Data on crude minerals  and compounds had t o  be com- 
bined i n  many instances.  

Table A - 1  (appendix) and t h e  commodity sec t ions  l i s t  companies which sup- 
p l i ed  s i g n i f i c a n t  information on t h e i r  mineral  raw m a t e r i a l  usage under 
SIC 2800 (2). 
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FIGURE 1. - Percent of Minerals From Various Sources. 
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FIGURE 2. - Percent of Various Minerals Supplied Through Brokers. 



TABLE 4. - Ouanti tv and va lue  of minera ls  and minera l  compounds consumed 
i n  C a l i f o r n i a  chemical p l a n t s ,  19601 

Antimony ................................... h o t  ton: 
Arsenic  .............................................. d< 
Asbestos ............................................. dl 
B a r i t e .  ........................................... dc 
Bauxite  ....................................... l o g  ton: 
Boron ...................................... h o t  ton: 
Bromine...... ........................................ d< 
Calcium and calcium compounds ........................ d< 
Clays :  Bentoni te  .................................... dl ............................... F u l l e r ' s  e a r t h  d( 

Kaolin ....................................... d( ........................................ Other dc ........................................... Cobal t  p  ound: 
Copper ....................................... s h o r t  ton: 
Diatomite.  ........................................... dc 
Gypsum... ............................................. dc ............................................... Iod ine  d< 
I r o n  oxide pigments .................................. dc ................................................. Lead dc ................................................. Lime dc 
Limestone..... ....................................... dc 
Magnesium compounds .................................. dc 
Manganese.... ........................................ dc 
Mercury. ......................................... f lask:  
Mica...... ................................. h o t  ton: 
Phosphate rock (and phosphorus compounds) ..... long ton: 
Potash  ....................................... h o t  tons 
S a l t  ................................................. dc ............................. S i l i c a  ( i n d u s t r i a l  sand) dc 
Sodium and sodium compounds .......................... dc 
S u l f u r  and p y r i t e s  ............................ long tons 
Talc ,  soapstone and py rophy l l i t e  ............. s h o r t  tons 
Titanium ............................................. dc 
Zinc ................................................. dc 
Other :  Items i nd i ca t ed  by footnote  3.. ................ 
Value of t h e  fol lowing und i s t r i bu t ed  c o m o d i t i e s  con- 

sumed by respondents:  Bismuth, cadmium, chromium, 
f l uo r spa r ,  gold, g raphi te ,  l i th ium,  molybdenum, 
n i cke l ,  n i t r ogen  compounds, p e r l i t e ,  pumice, s t r on -  
tium, t i n ,  tungsten, and zirconium (and hafnium) ..... 

Est imates  of companies responding which consumed i tems 
valued a t  l e s s  than $1,000 each i n  1960 but  which 
d id  not  f u rn i sh  d e t a i l s  .............................. 

Total......... .................................... 
' ~ o n s u m ~ t i o n  f i g u r e s  a r e  l imi ted ,  i n s o f a r  as pos s ib l e ,  

sumed f o r  t h e  f i r s t  time by Ca l i fo rn i a  chemical comp 
C l a s s i f i c a t i o n  Group 28. 
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'value f i gu re s  r ep re sen t  repor ted  expenditures i n  1960 f o r  the  raw m a t e r i a l s  l i s t e d  r ega rd l e s s  
of t h e i r  phys ica l  and chemical forms. Table  5 shows t h e  r e l a t i v e  percentages  of minerals  
consumed from each category,  and t h e  comod i ty  s ec t i ons  o u t l i n e  the  cha rac t e r  o f  t h e  raw 
ma te r i a l s  consumed. 

' ~ i g u r e s  withheld t o  avoid d i s c lo s ing  company c o n f i d e n t i a l  da t a ;  included wi th  und i s t r i bu t ed .  
4 ~ n c o m p l e t e  f i gu re s ;  excludes cap t ive  tonnage which cannot be d i s c lo sed  (e.g., i tems produced 

and consumed by t h e  producer a t  t h e  s i t e  i n  f u r t h e r  chemical manufacturing; i .e.,  boron com- 
pounds consumed by U.S. Borax and Chemical Corp. a t  Boron; and potassium and sodium compounds 
consumed i n  chemical process ing  by American Potash and Chemical Co. and S t a u f f e r  Chemical Co. 
a t  Sea r l e s  Lake). 



TABLE 5. - Percentane ranne of mineral raw materials consumed in California chemical plants, 
as reported in table 4 

Antimony.......... 
Arsenic........... 
Asbestos.......... 
Barite........ .... 
Bauxite........... 
Bismuth........... 
Boron.. ........... 
Bromine. .......... 
Cadmium....... .... 
Calcium and cal- 
c i m  compounds.. . 

Chromium.......... 
Clays: 
Bentonite....... 
~uller's earth.. 
Kaolin.......... 
Other........... 

Cobalt...... ...... 
Copper........ .... 
Diatomite.. ....... 
Fluorspar......... 
Gold.............. 
Graphite.......... 
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Iron oxide 
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The following 20 companies accounted f o r  over 75 percent  of t h e  va lue  of 
raw ma te r i a l s  consumed by t h e  800 responding companies. 

American Potash and Chemical Co. 
Best F e r t i l i z e r  Co. 
Ca l i fo rn ia  Chemical Co. 
Ca l i fo rn ia  Ink Co. 
Desoto Chemical Coatings Co. 
Dow Chemical Co. 
Dunn-Edwards Co. 
FMC Corp. 
F u l l e r ,  W. P., & Co., Inc. 
General Chemical Division,  A l l i ed  Chemical Corp. 
Glidden Paint  Co. 
Kaiser Aluminum & Chemical Co. 
Mass, A. R., Chemical Co. 
Mountain Copper Co. 
P i t t sburgh  P l a t e  Glass Co. 
S h e l l  Chemical Co. 
Sherwin-Williams Paint  Co. 
Stauff  e r  Chemical Co. 
U.S. Borax & Chemical Corp. 
Western Lead Co. 

Companies r epor t ing  consumption of ma te r i a l s  but  which were determined t o  
be  ou t s ide  SIC 2800 and nonrespondents were excluded from t h i s  l i s t i n g .  

Inorganic ma te r i a l s  such a s  soda ash ,  s a l t  cake, s u l f u r ,  a m o n i a ,  and 
c h l o r i n e  were requi red  i n  l a rge  tonnages during 1960, by many of t h e  chemical 
companies tabula ted  i n  t a b l e  A-1 (appendix). An e f f o r t  has  been made t o  d i s -  
t inguish  between purchases of f i r s t -marketable-s tage  mineral  products ,  which 
themselves may be e i t h e r  n a t u r a l ,  mnufac tured  (synthes ized) ,  o r  obtained a s  a  
byproduct (such a s  soda a sh  and s a l t  cake) ,  and t h e i r  r e s u l t i n g  chemical 
products such a s  ammonia and chlor ine .  

Mineral Spec i f i ca t ions  and Tes ts  i n  t h e  Chemical Indus t ry  

Spec i f i ca t ion  Sources 

Mineral comodi ty  supp l i e r s  t o  t h e  Ca l i fo rn ia  chemical indus t ry  a r e  faced 
cons tant ly  with t h e  need t o  s tandardize  t h e i r  products. P o t e n t i a l  consumers 
usual ly  r e q u i r e  t h a t  t h e  m a t e r i a l s  they u s e  meet c e r t a i n  minimum chemical and 
phys ica l  s tandards.  The supp l i e r  who can guarantee reasonably uniform speci-  
f i c a t i o n s  of h i s  product i s  i n  a  more favorable  p o s i t i o n  t o  f i n d  an enlarged 
and more r ecep t ive  m r k e t  i n  t h e  var ious  segments of t h e  chemical industry.  

Although r egu la t ions  governing q u a l i t y  of chemical products have been 
p romlga ted  by numerous groups, t h r e e  organizat ions a r e  respons ib le  f o r  t h e  
majori ty of s p e c i f i c a t i o n  s tandards  f o r  i n d u s t r i a l  minerals :  National Bureau 
of Standards, American Society f o r  Test ing and Mate r i a l s ,  and American 
Standards Association. 



The National  Bureau of Standards i s  t h e  p r i n c i p a l  Government t e s t i n g  lab- 
oratory.  It i s  r e spons ib le  f o r  developing new and b e t t e r  methods f o r  t e s t i n g  
m a t e r i a l s ,  conducts fundamental research  i n  v i r t u a l l y  a l l  the  s c i e n t i f i c  and 
engineering f i e l d s ,  se rves  i n  an advisory capaci ty  t o  o the r  Federal  agencies ,  
and e s t a b l i s h e s  s tandards  f o r  i n d u s t r i a l  use. The e s t ab l i shed  s tandards  a r e  
indexed and s u m r i z e d  i n  numerous pub l i ca t ions  a v a i l a b l e  through most tech- 
n i c a l  l i b r a r i e s .  The most comprehensive source of information on spec i f i ca -  
t i o n s  developed by t h i s  agency i s  t h e  National  Directory of Commodity Specif i -  
c a t i o n s ,  Miscellaneous Publ ica t ion  178, i ssued  i n  1945, wi th  subsequent . supplementary i s sues .  

The American Socie ty  f o r  Test ing and Mate r i a l s  (ASTM), which was f r e -  
quently r e f e r r e d  t o  by respondents t o  t h e  ques t ionnai re ,  i s  a  nonprof i t  
n a t i o n a l  t echn ica l  organiza t ion  dedicated t o  increas ing  knowledge of mate- 
r i a l s ,  s tandardiz ing  s p e c i f i c a t i o n s ,  and improving t e s t  methods. The ASlM 
i s  engaged i n  s e v e r a l  hundred research  p r o j e c t s ,  which a r e  conducted by about 
2,000 working groups and subcommittees; many of these  p r o j e c t s  have a  d i r e c t  
bearing on i n d u s t r i a l  mineral  u t i l i z a t i o n .  Over 2,000 s p e c i f i c a t i o n  s tandards  
and t e s t  methods have been developed by t h i s  organiza t ion  and t h e  r e s u l t s  pub- 
l i shed  by commodity, i n  a n  11 volume s e r i e s  (5). These l l v o l u m e s  normally 
inc lude  f o r  a  p a r t i c u l a r  s p e c i f i c a t i o n ,  t h e  product d e f i n i t i o n ,  t h e  range of 
s i z e s  requi red  f o r  d i f f e r e n t  uses ,  t h e  chemical composition, methods of sam- 
p l i n g  and t e s t i n g ,  packaging and marketing, i n spec t ion ,  and condi t ions  f o r  
r e j ec t ion .  Information may be obtained on t h e  s p e c i f i c a t i o n s  promulgated by 
t h i s  organiza t ion  through t echn ica l  l i b r a r i e s  o r  by w r i t i n g  d i r e c t l y  t o  t h e  
ASTM a t  1916 Race S t r e e t ,  Phi ladelphia 3, Pa. 

The American Standards Associat ion i s  composed of r e p r e s e n t a t i v e s  of 
Government agencies ,  n a t i o n a l  t echn ica l  s o c i e t i e s ,  and t r a d e  a s soc ia t ions .  
The primary aim of t h e  Associat ion i s  t o  e s t a b l i s h  n a t i o n a l  s tandards  f o r  an 
indus t ry  o r  indus t ry  group, based on mutual i n t e r e s t .  The organiza t ion  has  
conducted numerous p r o j e c t s  r e l a t e d  t o  i n d u s t r i a l  minerals  u t i l i z a t i o n  and 
publ i shes  a  monthly pub l i ca t ion  concerned with s tandardiza t ion  of spec i f i ca -  
t i o n s ,  from i t s  headquarters  a t  10 East  40th S t r e e t ,  New York 16, N.Y. 

Research d i r e c t e d  toward s t anda rd iza t ion  of s p e c i f i c a t i o n s  f o r  s p e c i f i c  
app l i ca t ions  i n  f i e l d s  which d i r e c t l y  o r  i n d i r e c t l y  a f f e c t  t h e  Ca l i fo rn ia  
chemical indus t ry  and t h e i r  raw m a t e r i a l  supp l i e r s  a r e  c a r r i e d  out  by numerous 
other  organizat ions.  These inc lude  v i r t u a l l y  a l l  branches of t h e  Armed Forces;  
other  Federal  agencies  such a s  General Services Administrat ion,  Food and Drug 
Administrat ion,  Public  Health Service,  and U.S. Department of Agr i cu l tu re ;  
S t a t e  and l o c a l  government agencies ;  and o the r  t e c h n i c a l  s o c i e t i e s  and t r a d e  
assoc ia t ions .  Reference i s  made t o  s p e c i f i c a t i o n s  p e r t i n e n t  t o  t h e  Ca l i fo rn ia  
chemical indus t ry  mineral  raw ma te r i a l s  under t h e  appropr i a t e  counnodity 
s e c t  ions. 

Spec i f i ca t ion  Data Provided by Respondents 

Raw mate r i a l  s p e c i f i c a t i o n s  r epor t ed  by t h e  Ca l i fo rn ia  chemical indus t ry  
were v a r i a b l e ,  depending on use. Although near ly  h a l f  of t h e  respondents  ade- 
quately completed t h e  ques t ionna i r e ,  s p e c i f i c a t i o n s  were usua l ly  much too 



complex t o  attempt t o  include i n  t h i s  report .  Some respondents simply s t a t e d  
t h a t  too much e f f o r t  would be requi red  t o  complete t h a t  s ec t ion  of t h e  ques- 
t i onna i r e .  By f a r  t h e  majori ty of consumers who d i d  complete t h e  sec t ion  of 
t h e  ques t ionnai re  dea l ing  with s p e c i f i c a t i o n s  e i t h e r  r e f e r r e d  t o  a  s tandard 
s p e c i f i c a t i o n  or  repor ted  t h a t  they accepted t h e  a n a l y s i s  supplied by t h e  pro- 
ducer ( d a t a  shee t s  were provided by supp l i e r s  l i s t e d  i n  t a b l e  4). Others 
l i s t e d  q u i t e  d e t a i l e d  requirements; some ambiguous terms; and a  few spec i f i ed  
t h e  raw ma te r i a l  must be "as white  a s  poss ib le ,"  "not t oo  dus ty ,"  " f ree  from 
g r i t  ," and s imi l a r  loose designat ions.  

Mineral s p e c i f i c a t i o n s ,  a s  r epor t ed ,  included a  mult i tude of chemical and 
phys ica l  requirements,  a s  most of t h e  31 chemical i n d u s t r i e s  have v i r t u a l l y  
t h e i r  own mineral  t e s t i n g  language, but  t h e  seemingly awesome requirements 
which must be met can usual ly  be reduced t o  r e l a t i v e l y  simple procedures us ing  
inexpensive and standard t e s t  devices. 

One pa in t  company, f o r  example, conducts t h e  following t e s t  on minerals  
t o  be  used i n  p a i n t :  

P a r t i c l e  shape 
P a r t i c l e  s i z e  d i s t r i b u t i o n  
Micron p a r t i c l e  s i z e  
Residue on 325-mesh 
C r y s t a l l i n i t y  
Chemical composition 
Chemical a n a l y s i s  
Speci f ic  g r a v i t y  
Bulking va lue  

Weight : s o l i d  ga l lon  
pH 
Color br ightness  
Surface coa t ing  
O i l  absorp t ion  (AS'IM D281-31) 
Acid r e s i s t a n c e  
Alka l i  r e s i s t a n c e  
Water so lub le  s a l t s  

Yet, on c l o s e  examination, nea r ly  a l l  of t h e  above t e s t s  can be conducted 
us ing  simple labora tory  equipment, and r e s u l t s  from some can be used t o  com- 
pute  o ther  data.3 

Mineral and Metal P r i ces  

Delivered p r i c e s  paid by t h e  chemical indus t ry  may bear l i t t l e  o r  no 
r e l a t i o n s h i p  t o  t h e  average f.0.b. p r i c e  quoted by t h e  mineral  producer f o r  
s e v e r a l  reasons,  inc luding  (1)  added t r anspor t  c o s t ,  ( 2 )  higher  q u a l i t y  
requirements ,  (3) g r e a t e r  processing requirements,  (4) r e l a t i v e l y  small  ( l e s s  
than c a r l o t  or minimum) orders ,  ( 5 )  s p e c i a l  blending o r  handling requirements,  
and (6 )  c o n t r a c t u r a l  arrangements. 

~ d e n t i f i c a t i o n  t e s t s  may be conducted on mineral  samples, usua l ly  without 
c o s t ,  by t h e  Bureau of Mines and such S t a t e  agencies  a s  t h e  Ca l i fo rn ia  
Division of Mines and Geology, Nevada Bureau of Mines, and t h e  Ca l i fo rn ia  
Bureau of Chemistry. Some companies and a s soc ia t ions  w i l l  conduct t e s t s  on 
minerals  where t h e r e  i s  a  chance t h e  depos i t  might serve  a s  a  source f o r  
t h e i r  own requirements. 

It was i n t e r e s t i n g  t o  no te  t h a t  some companies which repor ted  t h e  l e a s t  r i g i d  
specificationbroughttheir raw m a t e r i a l s ,  such a s  c l a y ,  from d i s t a n t  
sources. 



In  add i t ion  t o  u n i t  va lues  o f m i n e r a l s r e p o r t e d  by t h e  Bureau of Mines and 
other  Government agencies ,  based on indus t ry  canvasses,  t r a d e  journa ls  such a s  
E&MJ Metal and Mineral Markets; O i l ,  Pa in t  and Drug Reporter ;  and Chemical and 
Engineering News publ i sh  p r i c e  f igures .  For nonmetals and many chemicals 
t he re  a r e  no e s t ab l i shed  markets,  and extreme caut ion  must be observed not  t o  
assume t h a t  published quotat ions e s t a b l i s h  t h e  a c t u a l  p r i ces .  The a c t u a l  
p r i c e  paid is  sub jec t  t o  nego t i a t ion  and w i l l  depend upon many th ings  such a s  
q u a l i t y ,  quan t i ty ,  s i z i n g ,  c o l o r ,  packaging, and de l ive ry  requirements. The 
most d e s i r a b l e  b a s i s  f o r  p r i c e  establ ishment  i s  u sua l ly  considered t o  be f.0.b. 
d e s t i n a t i o n ,  thus  r e l e g a t i n g  t h e  r e s p o n s i b i l i t y  of de l ive ry ,  insurance claims,  
and l o s s  t o  t h e  supplier .  However, t h e r e  a r e  many ways t o  purchase, each of 
which has  a  bearing on the  u l t ima te  p r i c e  paid by t h e  consumer. 

Mineral Raw Mater ia l s  P r i ces  f o r  Chemical Uses 

Although average p r i ces  of mineral  commodities f o r  chemical use usua l ly  
a r e  s i g n i f i c a n t ,  they o f t en  do not  de f ine  grades and types s u f f i c i e n t l y  t o  
show a  p o t e n t i a l  suppl ie r  what p r i c e  he might expect f o r  h i s  product. Also, 
published p r i c e  quota t ions  a r e  a t  bes t  mere guides,  and usual ly  a r e  q u i t e  
u n r e a l i s t i c  i n  s p e c i f i c  markets because types and grades of mineral  products 
vary from one producer t o  another.  Purchasing i s  gene ra l ly  c a r r i e d  out  by 
negotiat ion.  A s  i nd ica t ed  above, s eve ra l  per iodica  1s r e p o r t  what i s  e i t h e r  
quoted by t h e  supp l i e r  or  judged t o  be  t h e  approximate p r i c e  of some minerals  
i n  var ious  s t ages  of prepara t ion  and degrees of pu r i ty .  These p r i c e s ,  along 
wit11 a c t u a l  p r i c e s  ( t y p i c a l  and range) paid by t h e  Ca l i fo rn ia  chemical manu- 
f a c t u r e r  a r e  shown or  r e f e r r e d  t o  i n  the  commodity sec t ions  of t h i s  r epor t .  

Suppl ie rs  o f t e n  maintain f a i r l y  r i g i d  p r i c e s  f o r  t h e i r  products ,  bu t ,  a s  
might be expected, concessions a r e  made f o r  l a r g e r  o rde r s ,  and market p r i c e s  
fo r  some h ighly  competi t ive and overstocked ma te r i a l s  a r e  sub jec t  t o  
negot ia t ion .  

The smaller  chemical companies usual ly  purchase i n  smaller  l o t s ;  hence, 
p r i ces  per u n i t  of ma te r i a l  acquired a r e  a p t  t o  be higher .  

As quoted p r i c e s  of minerals and t r a n s p o r t a t i o n  c o s t s  a r e  f a i r l y  easy t o  
obta in ,  a p o t e n t i a l  suppl ie r  can c a l c u l a t e  i n  genera l  what p r i c e  cu r ren t ly  i s  
being paid f o r  a  given conunodity. I n  determining t h e  n e t  p r i c e  he can expect 
t o  obta in  fo r  h i s  product ,  a  new producer must consider  many f a c t o r s ,  includ- 
ing t h e  end u s e ,  packaging s p e c i f i c a t i o n s ,  c a r e  and expense requi red  i n  han- 
d l ing  and t r anspor t ing  t h e  f in i shed  product ,  and s i z e  and frequency of 
shipments. 

The chemical indus t ry  i s  i n t e r e s t e d  i n  reducing raw m a t e r i a l  c o s t s  but  
not a t  t h e  r i s k  of los ing  customers f o r  i t s  products.  For example, in  1960 
one o f f i c i a l  repor ted  t h a t  h i s  company had a  raw m a t e r i a l  f i l e  of over 1,500 
items a v a i l a b l e  f o r  use i n  pa in t  manufacturing. Many of these  m a t e r i a l s  had 
been t e s t e d  and found t o  be acceptable ,  but  only a  few were a c t u a l l y  used-- 
compelling reasons would have t o  be presented before  t h e  company would make 
any major changes of formula or  raw m a t e r i a l  sources. O f f i c i a l s  of a  number 
of o the r  companies presented s imi l a r  viewpoints. 



Mineral S u b s t i t u t e s  and Al t e rna te s  i n  Chemical Manufacturing 

Although one can r e a d i l y  name many new chemicals t h a t  have been developed 
i n  recent  yea r s ,  i t  is d i f f i c u l t  t o  c i t e  examples of chemical i n d u s t r i e s  t h a t  
have vanished a s  a  r e s u l t  of subs t i t u t ion .  Most f i n d  new a r e a s  of chemical 
use a s  app l i ca t ions  i n  c e r t a i n  f i e l d s  dec l ine .  On t h e  other  hand, production 
of some minerals  and chemicals has dec l ined  g r e a t l y  e i t h e r  because (1) of 
obso le t e  processes and products ,  ( 2 )  they could not  be adapted r e a d i l y  t o  
o the r  u ses ,  (3)  more p re fe rab le  minerals  could be obta ined ,  o r  (4) syn the t i c s  
became ava i l ab le .  For example, (1) t h e r e  has  been l i t t l e  use f o r  colemanite 
(calcium b o r a t e ) ,  formerly t h e  ch ief  source of boron compounds, s ince  t h e  d is -  
covery of k e r n i t e  and t i n c a l  (sodium bora t e s )  i n  t h e  Kramer D i s t r i c t  of San 
Bernardino County, Cal i f . ;  (2) p y r i t e  has  become a r e l a t i v e l y  minor source of 
s u l f u r  s ince  t h e  in t roduc t ion  of t h e  Frasch process f o r  s u l f u r  recovery and 
improved methods of secondary recovery of s u l f u r  from petroleum and n a t u r a l  
gas ;  (3) t h e  u t i l i z a t i o n  of a r s e n i c  chemicals i n  p e s t i c i d e  manufacturing 
decl ined sharply a f t e r  t h e  development of organic p e s t i c i d e  products;  and 
(4 )  t h e  use  of n a t u r a l  n i t r a t e s  decl ined a f t e r  p l a n t s  were b u i l t  t o  recover 
n i t rogen from t h e  atmosphere. 

Chemicals which a r e  produced from minerals  vary i n  degree of pu r i ty  and 
refinement and a r e  requi red  t o  some ex ten t  i n  v i r t u a l l y  a l l  manufactured prod- 
uc ts .  Many chemicals a r e  competi t ive wi th  minerals  i n  manufacturing; i n  some 
ins t ances ,  raw ma te r i a l s  and r e f i n e d  chemicals may be used interchangeably t o  
produce t h e  same end product. 

Table A-1 (appendix) shows r e p r e s e n t a t i v e  Ca l i fo rn ia  manufacturers of 
s e l ec t ed  chemicals. Consumer demands have r e s u l t e d  i n  v a s t  changes i n  t h e  
types of chemical products  manufactured and t h e  raw ma te r i a l s  required.  Exam- 
p l e s  of formerly widely used pa in t  products  t h a t  now a r e  used only i n  r e l a -  
t i v e l y  small  q u a n t i t i e s  a r e  ca lc imine ,  l i thopone,  and white  lead. New pa in t  
formulat ions use  ma te r i a l s  such a s  l a t e x  and t i tan ium dioxide. 

The s u b s t i t u t i o n  of one raw m a t e r i a l  f o r  another  may r e s u l t  from such 
f a c t o r s  a s  a  need f o r  products with super ior  p r o p e r t i e s ,  s c a r c i t y  or  uncer- 
t a i n t y  of supply, o r  a  p r i c e  advantage. P l a s t i c s ,  produced s y n t h e t i c a l l y  from 
petroleum, c o a l ,  and n a t u r a l  gas r ep lace  metals  i n  some uses  but  r e q u i r e  high 
percentage of minerals  a s  f i l l e r s  and t o  impart d e s i r a b l e  p r o p e r t i e s ,  thus  
tending t o  change mineral  requirements from metals  t o  nonmetals. A s  a l t e r n a t e  
ma te r i a l s  ga in  a  foothold i n  a n  area  of u s e ,  t h e  p a t t e r n  may change r a d i c a l l y  
through p r i c e  reduction. Ample opportuni ty e x i s t s  t o  u t i l i z e  lower cos t  prod- 
uc t s .  For example, expanded p e r l i t e ,  which i s  produced i n  l a r g e  tonnages, 
r e s u l t s  i n  f i n e s ,  which a r e  abundant a s  "waste" i n  t h e  West but would be q u i t e  
expensive i n  t h e  Eas t ,  where many s p e c i f i c a t i o n s  a r e  wr i t ten .  Other exclu- 
s i v e l y  western minerals ,  such a s  borax and d ia tomi te ,  deserve g rea t e r  consid- 
e r a t i o n  f o r  use  i n  Ca l i fo rn ia  chemical i ndus t ry  because of t h e i r  comparatively 
low del ivered  cos t .  



Transport ing Mineral Raw Mate r i a l s  

Chemical raw m a t e r i a l s ,  such a s  mineral  f i l l e r s ,  which have a  r e l a t i v e l y  
low u n i t  va lue ,  usua l ly  cannot bear c o s t s  of long h a u l s ,  p a r t i c u l a r l y  when one 
or  two mountain ranges must be crossed. Even so ,  t r a n s p o r t a t i o n  c o s t s  o f t en  
make up more than two-thirds of t h e  de l ive red  p r i c e  of minerals  used by t h e  
Ca l i fo rn ia  chemical industry.  Consequently, minera l  supply sources should be 
a s  c l o s e  a s  poss ib l e  t o  po in t s  of consumption s o  t h a t  products can be o f fe red  
a t  a t t r a c t i v e  pr ices .  

A s  a  r u l e ,  water t r a n s p o r t a t i o n  i s  by f a r  t h e  l e a s t  expensive method of 
t r anspor t  over long d is tances .  Consequently, low ocean f r e i g h t  might b r ing  
even abundant, low c o s t  minerals  i n t o  Ca l i fo rn ia  from fore ign  coun t r i e s  a t  
competi t ive r a t e s .  

Access t o  seaboard f a c i l i t a t e s  imports from abroad and r e s u l t s  i n  estab-  
lishment of low f r e i g h t  or  water r a t e s  from Gulf and East Coast p o r t s  f o r  such 
commodities a s  phosphate rock from F lo r ida ,  and s u l f u r  from Texas, Louisiana, 
and Mexico. Local domestic sources of gypsum cannot now compete with present  
shipments from Mexico i n t o  San Francisco. 

Low f r e i g h t  r a t e  schedules on c e r t a i n  products ,  such a s  c l ay  and s u l f u r  
from A t l a n t i c  and Gulf coas t  p o r t s ,  sometimes i n h i b i t  u t i l i z a t i o n  of Cal i for -  
n ia  and Nevada ma te r i a l s  which have r e l a t i v e l y  high r a i l  o r  motor f r e i g h t  
c o s t s  t o  market. 

According t o  s t a t i s t i c s  developed by t h e  Federa l  Reserve Board, In t e r -  
s t a t e  Comnerce Commission, and McGraw-Hill Publishing Co., r a i l  shipments of 
chemical and a l l i e d  products have increased only s l i g h t l y  over t h e  pas t  decade, 
while  t h e  output  of chemicals has  doubled. Recently, however, r a i l r o a d s  have 
developed s e v e r a l  new techniques, such a s  "piggyback," "conta iner iza t ion ,"  
" i n t e g r a l  t r a i n s , "  spec ia l i zed  hoppers, and tank c a r s ,  which may improve t h e  
r e l a t i v e  p o s i t i o n  of r a i l  c a r r i e r s .  Also, organized e f f o r t s  t o  ob ta in  favor- 
a b l e  f r e i g h t  r a t e s  a r e  being made; f o r  example, t h e  Department of Defense has  
s e t  up a  t a sk  f o r c e ,  Operation Dar t ,  t o  explore r a t e  s e t t i n g  i n  t r anspor t ing  
ma te r i a l s  (2). 

Producers of competi t ive commodities must equal ize  t h e i r  f r e i g h t  c o s t s  
with those  of t h e  nea res t  suppl ie r .  Hence, many m r k e t  t e r r i t o r i e s  a r e  depend- 
en t  on t h e  producer 's  f r e i g h t  equa l i za t ion  cos ts .  

Table 6 shows t h e  f r e i g h t  r a t e  on minerals  de l ive red  i n t o  Ca l i fo rn ia ,  
based on t h e  l-percent sample taken by t h e  I n t e r s t a t e  Conrmerce Commission. 
Table 7 shows t h e  combined f r e i g h t  c o s t s ,  o r i g i n ,  and Ca l i fo rn ia  d e s t i n a t i o n s  
of s e l e c t e d  commodities shipped i n t o  Ca l i fo rn ia  by a l l  r a i l r o a d s .  

Shipping r a t e s  i n  Cal i forn ia  a r e  regula ted  by t h r e e  sepa ra t e  organiza- 
t i ons :  (1)  'Ihe Ca l i fo rn ia  Public U t i l i t i e s  Comiss ion ,  which r e g u l a t e s  t ruck  
r a t e s  f o r  most commodities, ( 2 )  The P a c i f i c  Southcoast Fre ight  Bureau, which 
r egu la t e s  r a i l  r a t e s  f o r  most commodities, and (3) The Consolidated Fre ight  
C l a s s i f i c a t i o n  Committee, which r e g u l a t e s  both t ruck  and r a i l  r a t e s  on those 
commodities not  covered by t h e  o ther  two organiza t ions .  



TABm 6.  - Products of  mines ( inorganic)  shipped by r a i l  t o  Ca l i fo rn ia ,  
1959 and 1960, a l l  uses1 

I r o n  o r e .  

Ores and 
concent ra tes . .  

B a r i t e s . . . . . . . .  

Aluminum ore .  . . 
Copper o r e .  . . . . 

Clay and 
bentoni te .  .... 

Sand, 
i n d u s t r i a l . .  .. 

Gravel and 
sand, n . o . s . . .  

Stone, crushed. 

Fluxing s tone .  . 
=One percent  sa. 

01 
1959 

C a l i f .  
{Nev. 
( C a l i f .  

Mont . 1 Tei.  
C a l i f .  

{Nev. 
Ark. 
Nev. 
Ariz . 
C a l i f .  
Ga. 

S.C. 

wyo . 
Ariz . 
C a l i f .  
Ill. 
Minn . 
Mo . 
Nev . 
Okla. 
Wis . 
C a l i f .  - 
Cal i f .  
Ga . 
Kans . 
Mo . - 

- 
C a l i f .  

le .  

3in 
1960 

C a l i f .  
Nev . 
C a l i f .  
Ariz . 
Mont . - 

- 
Nev. - 

- 
- 

C a l i f .  
Ga. 
KY . 
Miss. - 

- 
Pa. - 
S. Dak. 
Tenn . 
Utah 
wyo . 

- 
C a l i f .  
Ill. 
Minn . 

- 
Nev. 
Okla . 
w i s  . 
C a l i f .  
Ar i z .  
C a l i f .  

- 
- 

Mo . 
Nev . 
Wash. 
C a l i f .  

Shor 
1959 

19,588 
6,800 
1,654 

- 
r a t e  - 
1960 
;1.26 
1.18  
2.00 
2.28 

.76 - 
- 

1.83 - 
- - 

1.87 
.80 
.89 

1.02 - - 
1.03 - 
1.18 
1.00 
1.68 
1.19 - 
1.83 

.63 

.63 - 

.97 

.81 

.62 

1.91 
1.20 
2.14 - - 

.68 
1.22 
1.22 
1.99 - 

- 
Tota - 
1959 

112 
340 
315 - 

1,038 
768 
350 
505 

1,777 
360 
680 
196 

2,489 - 
2,288 

241 
2,445 - 
2,520 
1,665 
2,045 

774 
1,536 

368 
105 

2,086 
2,082 
2,098 

378 
1,895 
2,188 

53 - 
82 

2,258 
1,478 
1,958 - 

- 
64 - 

- 
miles - 

1960 - 
113 

Source: I n t e r s t a t e  Comerce Corn., Carload Waybill S t a t i s t i c s  SS-4, 1960. 



TABLE 7. - Quant i ty ,  o r i g i n ,  d e s t i n a t i o n ,  and revenue f o r  se lec ted  c o m d i t i e s  shipped by r a i l  
i n t o  Ca l i fo rn ia ,  19601 

I r o n  o r e . .  . . . . . . . 
Aluminum o r e  and 

concentra tes . . .  

Copper o re  and 
concentra tes . . .  

Zinc o re  and 
concentra tes . .  . 

B a r i t e . . . . . . . . . . .  

Clays ............ 
I n d u s t r i a l  sand.. 

S a l t . . . . . . . . . . . . .  

Phosphate rock. .. 

Sul fu r . .  . . . . . . . . . 
1Compiled from de 

Short 
tons 

,083,008 

32,231 

727 

162 

60,081 

335,792 

506,810 

244,847 

158,994 

111,974 

i l e d  d a t  

Tota l  
revenue 

6,144,310 

328,765 

6,609 

3,706 

518,278 

3,511,011 

1,489,053 

472,680 

920,043 

1,074,968 

provided 1 

Fre igh t  r a t e  
- 
Low 

- 
1 . 4 8  

3.15 

.48 

5 .OO 

2.29 

3.02 

.74 

.81 

3.72 

2.74 
- 

pur 
L 
,Y 

sumption, expor t ing and re-shipment t o  o t  
Co.. Southern P a c i f i c  Co.. Union P a c i f i c  

verage 
- 
$1.99 

7.78 

9.09 

22.87 

8.62 

10.46 

2.94 

1.93 

5.75 

9.60 
- 
as ing 
r S ta tes :  

Major pick-up 
po in t s  i n  order  

of  tonnage 
- 
:igh 
-- 
.80 

.06 

.54 

.70 

.93 

.51 

. 3 7  

.16 

.91 

.75 
- 
n t s  

Ca l i fo rn ia ,  
Nevada-Utah . 

8 

Ca l i fo rn ia  ,3 
Arkansas, 
Louisiana. 

Washington, Idaho, 
Nevada-Utah. 

Ca l i fo rn ia ,  
Kansas, Ohio. 

Nevada-Utah, 
Missouri .  

Ca l i fo rn ia ,  A r i -  
zona, Georgia. 

C a l i f o r n i a ,  Ne- 
vada, Oklahoma. 

C a l i f o r n i a ,  
Nevada-Utah, 
Kansas. 

Wyoming, Idaho, 
Utah. 

Ca l i fo rn ia ,  
Texas, Canada. 

of the following 
A t  

i l r o a d  Co. , and the Western Pa* 
chison,  Topeka ant 

Ra 
'X denotes major percentage and 0 denotes minor percentage of t o t a l .  
3 Imported . 

Northerr 
Cal i forni  

an Franciscc 
0 

0 

0 

X 

0 

X 

X 

X 

X 

X 

i l road  compa 
Santa Fe, Pa 
f i c  Railroad 

Cal i for  

X 

X 

0 

- 
0 

0 

0 

0 

0 

X 

u l t ima te  
e c t r i c  Rai 



MINERAL COMMODITY DETAILS 

The ind iv idua l  minera l  commodity p resen ta t ion ,  which fol lows,  was 
designed t o  se rve  a broad audience. For s e l e c t e d  cormnodities, one t a b l e  shows 
t h e  r e l a t i o n s h i p  between U.S. and California-Nevada mineral  supply (along with 
b r i e f  re ferences  t o  fo re ign  sources) ;  a second shows t h e  o v e r a l l  consumption 
data  repor ted  by t h e  Ca l i fo rn ia  chemical i ndus t ry ,  and a t h i r d  t a b l e  l is ts  t h e  
responding companies. Data f o r  nonrespondents and c a p t i v e  opera t ions  t h a t  
produced and consumed raw ma te r i a l s  a t  t h e  same loca t ion  have been omitted. 

An at tempt has been made t o  provide t h e  h i g h l i g h t s  of t h e  genera l  supply 
s i t u a t i o n  along with t h e  consumption p i c t u r e  i n  Cal i forn ia .  More d e t a i l e d  
information on minera l  supply i s  a v a i l a b l e  i n  Bureau of Mines pub l i ca t ions  
such a s  t h e  Minerals Yearbook, Mineral Fac ts  and Problems ( B u l l e t i n  585),  
Commodity Data Summaries, and numerous Information C i rcu la r s  and Reports of 
Inves t iga t ions  on l o c a l  mineral  c o m d i t i e s .  Also, t h e  U.S. Geological Survey, 
Ca l i fo rn ia  Division of Mines and Geology, and Nevada Bureau of Mines have 
issued numerous pub l i ca t ions  on l o c a l l y  a v a i l a b l e  mineral  resources.  

Some d e t a i l s  concerning mineral  consumption and s p e c i f i c a t i o n s  i n  t h e  
Ca l i fo rn ia  chemical indus t ry  had t o  be concealed t o  avoid d i s c l o s i n g  company 
conf iden t i a l  da ta .  The r e a d e r ,  of course ,  may be a b l e  t o  ob ta in  a d d i t i o n a l  
information d i r e c t l y  from t h e  consumer companies l i s t e d .  Most supp l i e r s  w i l l  
provide d e t a i l e d  da ta  shee t s  and samples of mineral products a v a i l a b l e  t o  
p o t e n t i a l  customers. 

Antimony Supply--California and Nevada 

A s  i nd ica t ed  i n  t a b l e  8 Ca l i fo rn ia  had no antimony production i n  1960. 
P o t e n t i a l  o r e  occurs a t  many l o c a l i t i e s  i n  Ca l i fo rn ia ,  but production has  been 
neg l ig ib l e .  Ores from out-of-State sources have been smelted i n  t h e  p a s t  i n  
Cal i forn ia .  A small  quan t i ty  ( s e e  t a b l e  A-2, appendix) of o r e  entered t h e  
San Diego port .  

Nevada had no antimony o r e  production i n  1960. A small  quan t i ty  of bag- 
house product was produced from a p l an t  i n  White Pine County and shipped t o  
Los Angeles. Quartz ve ins  containing antimony and silver-lead-antimony ve ins  
have been mined i n  t h e  p a s t  i n  a t  l e a s t  seven Nevada counties .  

Antimony Demand--California Chemical Industry 

Table 9 conta ins  d i s c l o s a b l e  da ta  on antimony repor ted  by t h e  Ca l i fo rn ia  
chemical indus t ry  i n  1960. A small  tonnage of antimony oxide was shipped from 
Nevada t o  Los Angeles f o r  use a s  a pa in t  pigment. Consumers l i s t e d  i n  t a b l e  
10 used antimony meta ls  and compounds mainly i n  pa in t  pigment manufacturing 
and i n  p l a s t i c s .  Although about  one-tenth of t h e  U.S product ion went i n t o  the  
manufacture of flame-proofing chemicals,  none was s p e c i f i c a l l y  repor ted  f o r  
t h i s  use i n  Cal i forn ia .  Rubber usage i s  considered o u t s i d e  t h e  chemical indus- 
t r y ,  except f o r  syn the t i c  rubber (one Ca l i fo rn ia  p l an t )  f o r  which no consump- 
t i o n  was reported.  



TABLE 8. - Antimony ( o r e  and metal)  supply, 1960 

I United I Cal i fo rn ia  I Nevada 

Mines, primary................................... 
Smelters......................................... 
Production : 

Mine, quantity.......................short tons  
Mine, value.................................... 
Smelter,  quantity....................short tons  
Smelter,  value................................. 

Average va lue ,  metal ,  per pound, f.0.b. source... 
Producer s tocks ,  Dec. 31...............short tons 
Imports, ore...............................do.... 
Exports, ore............................... do .... 1 900 1 - (6 ) 

lone company mined antimony a s  a byproduct of lead-si lver  o re s  and 7 recovered - .  . . 
antimony a s  smelter  byproduct. 

' ~ i ~ u r e s  withheld t o  avoid d i sc los ing  ind iv idua l  company data .  
3 ~ n i t e d  Kingdom ( a c t u a l l y  from South Afr ica)  27 percent ;  Yugoslavia 29 pe rcen t ;  

Belgium 20 percent ;  and other  24 percent .  
4 ~ h r o u g h  seapor t s  only ( s e e  t a b l e  A-2, appendix, f o r  meta l  and oxide import 

data).  
5Not appl icable .  

TABLE 9. - Antimony (metals  and compounds) consumption by t h e  
Ca l i fo rn ia  chemical i ndus t ry ,  1960 

TABLE 10. - Consumers of antimony repor t ing  chemical 
usage i n  Ca l i fo rn ia ,  1960 

Plants  r epor t ing  consumption o f :  
Antimony metal...................................................... 
Antimony o x i d e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..................................... Total  consumption i n  above p l a n t s  ................................................ Total  va lue ,  de l ive red  .. Average va lue ,  per pound oxide, i n  bags, c a r l o t s ,  f r e i g h t  allowed2.. 

Typical f r e i g h t  r a t e ,  per s h o r t  t on ,  oxide,  Wisconsin t o  Los Angeles.. 

Amchem Products,  Inc. Flexfirm Products Co. 
Amercoat Corporation F u l l e r ,  W. P., & Co. 
American Marine Paint  Co. Narmco Resins & Coatings Co. 
De Soto Chemical Coatings, Inc. Western Lead Products Co. 

1 
7 

(I) 

( I )  
$ 0.32 
$12.20 

A s  a b a s i s  f o r  comparison, 13,000 tons  of antimony and ant imonial  lead 
was consumed f o r  a l l  uses  (about h a l f ,  of which was used f o r  oxide mnufac tu re )  
i n  the  United S t a t e s ,  about 85 percent  of which went t o  100 eas t e rn  United 
S ta t e s  f i rms.  The quan t i ty  consumed f o r  a l l  uses i n  Ca l i fo rn ia  i s  not  ava i l -  
ab le  but  would probably not exceed 500 tons  annually. 

>Figures withheld t o  avoid d i sc los ing  ind iv idua l  company data .  
2 0 i l ,  Pa in t  and Drug Reporter quotat ion.  



Chemical-grade antimony o r e  t o  be used i n  producing oxide, ch lo r ide ,  and 
o ther  chemical compounds repor ted ly  should not  conta in  over 0.1 percent  of any 
one o the r  metal  and not  w e r  0.25 percent  t o t a l  o ther  metals.  Ore purchases 
a r e  usua l ly  based on antimony content ,  o r e  s i z e ,  quan t i ty ,  and n a t u r e  of impu- 
r i t i e s .  Impur i t ies  should n o t  exceed 0.5 percent  f o r  a r s e n i c ,  bismuth, copper,  
lead ,  and selenium; calcium, i ron ,  and s i l i c a  content  a r e  not  so r i g i d l y  
control led.  

Liquated antimony s u l f i d e  was marketed on t h e  b a s i s  of 70 percent  a n t i -  
mony (needles) .  One Cal i forn ia  company spec i f i ed  t h a t  t h e  meta l  should be a t  
l e a s t  99.5 percent  pure and be f r e e  from copper and arsenic .  Most of t h e  com- 
panies ind ica t ed  t h a t  t h e  s u p p l i e r s '  s tandards  were acceptable.  

Chemical manufacturers normally u s e  antimony metal t o  produce oxides and 
s a l t s .  No pharmaceutica 1 manufacturers i n  Cal i forn ia  s p e c i f i c a l l y  designated 
use of antimony, but  they normally r e q u i r e  a high-puri ty metal with no more 
than 0.01 percent  a r s e n i c ,  0.3 percent  lead ,  and 0.025 iron. 

There i s  no ASlM standard f o r  antimony use  i n  p a i n t s ,  and none of t h e  
consuming companies repor ted  any s p e c i f i c  requirements. ASlM B-237 and 
General Services Administration S tockp i l e  Spec i f i ca t ion  P-2a-R requirements 
f o r  ingot  metal ,  grades A and B, r e q u i r e  99.80 and 99.50 percent  antimony 
re spec t ive ly ,  with impur i t i e s  r i g i d l y  c o n t r o l l e d  (2l). 

One supp l i e r  t o  the  Ca l i fo rn ia  chemical indus t ry  guaranteed 99.8 percent  
antimony with a maximum of 0.05 percent  a r s e n i c  and no o the r  impurity w e r  0.1 
percent. 

I n  1960, t h e  Ca l i fo rn ia  chemical manufacturers shown i n  t a b l e  10 paid 
from 12.2 c e n t s  t o  29.15 c e n t s  a pound f o r  antimony oxide and meta ls ,  f.0.b. 
source, depending on q u a l i t y ,  quan t i ty ,  and form. 

Chromium, lead,  mercury, t i n ,  t i tan ium,  z i n c ,  and zirconium may rep lace  
antimony i n  pa in ts .  Antimony s u l f i d e ,  once used extens ive ly  i n  r e d  rubber 
manufacture, has been l a rge ly  replaced by i r o n  oxide. Organic syn the t i c s  have 
displaced c e r t a i n  antimony a l l o y s  i n  f i r ep roof ing  compounds. There i s  no 
s a t i s f a c t o r y  s u b s t i t u t e  f o r  antimony i n  camouflage pa in ts .  

Arsenic Supply--California and Nevada 

There was no a r s e n i c  product ion i n  Ca l i fo rn ia  i n  1960 ( t a b l e  11). 
Several a t tempts  were made t o  produce a r s e n i c  from Ca l i fo rn ia  ores  during t h e  
period 1920-25, but  t h e  continued low p r i c e  and r i s i n g  output of byproduct 
a r sen ic  a t  smel te rs ,  forced abandonment. A number of p o t e n t i a l  depos i t s  a r e  
known. 

There was no a r s e n i c  product ion i n  Nwada i n  1960. Arsenic was produced 
a s  a byproduct i n  gold production dur ing  World War 11. Deposits of a r s e n i c  
a r e  repor ted  i n  seve ra l  d i s t r i c t s  i n  Nevada. 



TABLE 11. - Arsenic t r i o x i d e  (white  a r s e n i c )  supply. 1960 

I United I Cal i fo rn ia  I Nevada 
. 

Smelters....................................... 
Product ion  : 
Quantity...........................short tons  
Value.. ...................................... 

Average va lue ,  f.o.b.................short tons  
Producer s tocks .  Dec. 31.................do.... 

. . - 
dual  company data.  Production centered i n  Washington and Montana. 

' ~ h r e e  f o u r t h s  of imports came from Mexico. 
=Through seapor ts  only. 
4Not appl icable .  
'NO expor ts  of white a r s e n i c  were repor ted ,  but 1.9 mi l l i on  pounds of lead 

a r s e n a t e ,  valued a t  about $35,000, was exported t o  13 count r ies .  

Imports..................................do.... 
Exports..................................do.... 

Arsenic Demand--California Chemical Indus t ry  

S t a t e s  
2 

l5,OOO 
1$321,000 

$45.00 
2,000 

Companies l i s t e d  i n  t a b l e  12 repor ted  consumption of a r s e n i c  and a r s e n i c  
compounds i n  1960, pr imar i ly  f o r  use  i n  i n s e c t i c i d e  p repa ra t ion  and marine 
paints .  Four of t h e  companies consumed a r s e n i c  oxide, t h r e e  consumed crude  
a r s e n i c ,  one consumed p a r i s  green, and one consumed a r s e n i c  chloride.  
(Although tonnage and va lue  of U.S. output  were concealed i n  1960, most of t h e  
domestic output  and imports of a r s e n i c  a r e  used i n  manufacturing lead and ca l -  
cium a r s e n a t e  in sec t i c ides .  Arsenic compounds were used i n  he rb ic ides ,  wood 
preserva t ives ,  g l a s s  manufacture, c a t t l e  and sheep d i p s ,  dyes tu f f s ,  p a i n t ,  and 
tanning compounds.) 

I1959 data .  Ouantitv ~ r o d u c e d  i n  1960 concealed t o  avoid d i sc los inn  ind iv i -  

a 13,000 
(5) 

The Ca l i fo rn ia  Bureau of Chemistry l i s t e d  seven companies t h a t  r e g i s t e r e d  
i n s e c t i c i d e s  conta in ing  lead a r s e n a t e  f o r  p e s t  c o n t r o l  u s e  i n  t h e  S ta te .  

.. 
- - - - 

TABLE 12. - Consumers of a r s e n i c  r e p o r t i n g  chemical 
usage i n  C a l i f o r n i a ,  1960' 

- 
- - - - 

" 30 - 

Amchem Products,  Inc. Flexf i r m  Products Co. 
American Marine Pa in t  Co. F u l l e r  Pa in t  Co. 
De Soto Chemical Coatings Co. Western Lead Products Co. 
l ~ l s o  o the r s  such a s  Cal i forn ia  Chemical Co. (Ortho Div.) and F.M.C. 

Corp. (Niagara Div.) repor ted  consumption of r e f i n e d  a r s e n i c  
compounds. 

( 4  

(4 ) 

Some Ca l i fo rn ia  companies consumed a h ighly  manufactured form of a r s e n i c  
prepared by o ther  chemical companies. For example, leading  i n s e c t i c i d e  com- 
panies such a s  Ca l i fo rn ia  Spray Chemical Corp. (now Ortho Div. of Ca l i fo rn ia  
Chemical Co., a  subs id iary  of Standard O i l  Co. of Ca l i fo rn ia )  and FMC Corp. 
(Niagara Div.) merely blended prepared a r s e n i c  compounds produced by o thers .  
Chemical supp l i e r s  u sua l ly  obta in  a r sen ic  compounds i n  quan t i ty  f o r  wholesale 



and r e t a i l  marketing i n  small  amounts, mainly f o r  use i n  t h e  prepara t ion  of 
i n s e c t i c i d e s .  

Most of t h e  consumption was a s  white a r s e n i c  ( a r s e n i c  t r i o x i d e )  shipped 
i n  from Tacoma, Wash., bu t  a small  quant i ty  of a r s e n i c  metal  was obtained from 
England. Some white a r s e n i c  was handled through l o c a l  brokers.  

I n s e c t i c i d e  manufacturers normally r e q u i r e  a free-running,  f ine -pa r t i c l e -  
s i z e d  white  a r s e n i c  conta in ing  over 98 percent  As,O, , with no more than a 
t r a c e  of antimony. Herbicide manufacturers usua l ly  p r e f e r  a coarser  p a r t i c l e  
s i ze .  One Cal i forn ia  consumer of a r s e n i c  t r i o x i d e  s p e c i f i e d  96 t o  99 percent  
As,O, i n  powdered form. 

Calcium a r s e n a t e  has  been replaced t o  a cons iderable  ex tent  i n  i n s e c t i -  
c i d e s  by chlordane, a l d r i n ,  d i e l d r i n ,  demeton, DDT, benzine hexachloride,  and 
a v a r i e t y  of o ther  formulations. Many of these  organic i n s e c t i c i d e s  have 
lower human t o x i c i t i e s  than a r s e n i c  compounds. However, a s  i n s e c t s  develop 
immunity t o  c e r t a i n  poisons,  i t  i s  sometimes necessary t o  r e v e r t  back t o  
a r s e n i c  compounds. 

The consumption of a r s e n i c  i n  i n s e c t i c i d e s  i n  Ca l i fo rn ia  has been 
a f f e c t e d  considerably by t h e  s u b s t i t u t i o n  of t h e s e  organic ma te r i a l s ,  and t h e  
outlook f o r  any increased u t i l i z a t i o n  of a r s e n i c  i n  Ca l i fo rn ia  p e s t i c i d e  manu- 
f a c t u r i n g  does not  appear br ight .  

Asbestos Supply--California and Nevada 

No spinning-grade a sbes tos  f i b e r  is produced i n  Ca l i fo rn ia ,  but  t h e  
p o t e n t i a l  supply of sh ing le  and s h o r t e r  f i b e r s  i s  exce l l en t ,  and by 1964, 
Ca l i fo rn ia  may have t h e  f a c i l i t i e s  f o r  producing most of i t s  requirements of 
such grades,  with a s u b s t a n t i a l  surp lus  f o r  i n t e r s t a t e  and fo re ign  export. 
Table 13 shows t h e  U.S. asbes tos  supply s i t u a t i o n .  

In 1960, t h e  Phoenix Mine--operated by Asbestos Bonding Co., Division of 
Clute Corp.--near Napa, was t h e  p r i n c i p a l  producer i n  Cal i forn ia .  

The products were used i n  cement, s tucco,  and i n s u l a t i o n ,  and were being 
t e s t e d  a s  components i n  a s p h a l t i c  paving. 

Coalinga Asbestos Co., Inc. ( a  j o i n t  venture  of Johns-Manville Corp. and 
Kern County Iand Co.), explored a l a r g e  depos i t ,  mainly of s l i p - f i b e r  chryso- 
t i l e ,  i n  western Fresno County. This company planned t o  complete a major 
p l a n t  a t  t h e  s i t e  i n  ea r ly  1962, t o  produce f i l l e r - g r a d e  f i b e r ,  l a rge ly  f o r  
use  i n  Johns-Manville Corp. p l an t s .  Other companies have acquired holdings 
i n  t h e  same a r e a  and were i n  var ious  s t ages  of explora t ion  and development. 

J e f f e r son  Lake Asbestos Co., a subs id iary  of J e f f e r s o n  Lake Sulphur Co., 
continued explora t ion  of an extens ive  cross- f iber  c h r y s o t i l e  depos i t  i n  
Calaveras County i n  1960 and designed a mine and m i l l  t o  produce nonspinning 
f i b e r  f o r  t h e  domestic and export  t rade.  



Subsequent t o  the  compilation of 1960 information, t h e r e  were t h r e e  main 
producers of a sbes tos  developing product ion capaci ty  i n  California-Coalinga 
Asbestos Co.,Inc., J e f f e r son  Lake Asbestos Co., and Asbestos Bonding Co. The 
Coalinga Asbestos Co. p l an t  was completed i n  1962 and had annual capac i ty  of 
15,000 tons of f i b e r .  The Jef ferson  Lake Asbestos Corp. p l a n t ,  a l s o  completed 
and i n  opera t ion ,  repor ted  an annual capac i ty  of 70,000 tons.  

TABLE 13. - Asbestos ( f i b e r )  supply,  1960 

Less than 9,000 tons of asbes tos  en tered  Ca l i fo rn ia  sea p o r t s ;  a n  e s t i -  
mated 125,000 tons ,  v i r t u a l l y  a l l  s h o r t  f i b e r ,  came i n t o  Ca l i fo rn ia  by r a i l  
from Canada during 1960. 

Producers.................................... 
Production: 
Quantity.........................short t ons  
Value ...................................... 

Average va lue ,  f i b e r ,  per s h o r t  ton, f.0.b. 
source...................................... 

Producer s tocks ,  Dec. 3l...........short tons  
1rnport s............................... .do.. .. 
Ex~oK~s................................~~.... 

Nevada had no record of asbes tos  product ion i n  1960. 

Asbestos Demand-California Chemical Indus t ry  

'Figures withheld t o  avoid d i sc los ing  ind iv idua l  company data .  
2Pr imar i ly  centered  i n  Vermont and Arizona. 
3 ~ a r i e s  widely depending on grade. 
4Canada supplied 93  percent.  
'Through seapor t s  only; imports were mainly through p o r t s  of en t ry  ou t s ide  

Ca l i fo rn ia  and came i n  by r a i l  (approximately 100,000 tons). 
'Not appl icable .  

United 
S t a t e s  

13 

45,000 
2$4,231,000 

$95.00 
24,000 

669,500 
5,000 

Table 14 shows t h e  tonnage of a sbes tos  consumption repor ted  by t h e  
Cal i forn ia  chemical industry.  Table 15 l is ts  t h e  companies t h a t  repor ted  
consumption of a sbes tos ,  pr imar i ly  grade 7R and f l o a t s ,  f o r  use exc lus ive ly  
i n  chemical a p p l i c a t i o n s  during 1960. I n  add i t ion ,  l a rge  consumers, such a s  
The F l in tko te  Co., Rubberoid Co., and Armstrong Cork Co., a l s o  repor ted  con- 
sumption but  were excluded because primary usage i s  ou t s ide  t h e  SIC chemical 
c l a s s i f i c a t i o n .  

Where Ca l i fo rn ia  i s  concerned, t h e  est imated t o t a l  consumption of 125,000 
tons of asbes tos  f o r  a l l  uses ,  exc lus ive  of t h e  asbes tos  content  of manufac- 
tured products ,  i n  1960, was based on s e v e r a l  s t u d i e s  conducted by p r i v a t e  
companies and consul t ing  organiza t ions  i n  t h e  area. Major consumption i n  1960 
was i n  a s p h a l t  t i l e ,  roof ing ,  asbes tos  cement products ,  and r e f r a c t o r y  mate- 
r i a l s ,  a l l  ou t s ide  SIC 28. (As a b a s i s  f o r  comparison, t h e  t o t a l  consumption 

Ca l i fo rn ia  

3 

(I 1 

( I )  
1 

9,000 
300 

Nevada 

- 
- - 
- - 

(6 ) 
(6 ) 



of asbes tos  f i b e r  repor ted  f o r  a l l  uses  i n  t h e  United S t a t e s  was 709,000 s h o r t  
tons ,  but  a  l a r g e  p a r t  of t h i s  tonnage went i n t o  the  Government s tockpi le . )  

TABLE 14. - Asbestos ( f i b e r )  consumption by t h e  Ca l i fo rn ia  
chemica 1 indus t ry ,  1960 

TABLE 15. - Consumers of a sbes tos  r epor t inv  chemical 
usage i n  Ca l i fo rn ia ,  1960 

P lan t s  r e p o r t i n g  consumption.................................. 
T o t a l  consumption i n  above plants...................short t ons  
T o t a l  va lue ,  delivered........................................ 
Value range,  per s h o r t  ton,  delivered......................... 
Typical  f r e i g h t  r a t e ,  grade 7R, per s h o r t  t on ,  Quebec, 

Canada, t o  Los Angeles area.................................. 

Bio-Rad Laboratories  
Dunne, Frank W., Co. 
Fu l l e r  Pa in t  Co. 
Gibson-Holmes Co. 
Henry, W. W., Co. 
I n t e r n a t i o n a l  Wood Products 
Kaull,  G. W., Co. 
Marvin Corp. 
Poly Resins Co. 

17 
4,000 

$226,000 
$35.00-$139.00 

$38.88 

Rhodes, D. H., & Co. 
Secur i ty  Paint  Manufacturing Co. 
S h e l l  Chemical Co. 
S i l v e r  Line Products,  Inc. 
Sun Chemical Corp. 
Synkoloid Co. 
Tri-City Paint  Co. 
Western Chemical & Manufacturing Co. 

Over ha l f  of t h e  quan t i ty  consumed f o r  a l l  uses  i n  Ca l i fo rn ia  came from 
Canada (Quebec) ; t h e  remainder came from Ca l i fo rn ia ,  Arizona, Oregon, and 
undisclosed sources. However, we l l  w e r  three- four ths  of Ca l i fo rn ia  consump- 
t i o n  f o r  chemical uses  probably o r ig ina ted  i n  Canada. 

Chemical producers i n  Cal i forn ia  spec i f i ed  and used grades 6 and 7 chryso- 
t i l e  asbes tos  pr imar i ly  f o r  use a s  a  f i l l e r  and binder ,  and t o  o f f e r  a c i d  
r e s i s t a n t  p rope r t i e s  t o  p l a s t i c s ,  p a i n t s ,  p u t t i e s ,  and caulking compounds. 
Ce r t a in  a r e a s  of major use,  such a s  a s p h a l t  and cement products,  roof ing ,  and 
i n s u l a t i o n ,  a l though c l o s e l y  r e l a t e d ,  a r e  not  included under t h e  chemical 
indus t ry  c l a s s i f i c a t i o n .  

Although some asbes tos  was obtained through brokers ,  most of t h e  supply 
came d i r e c t l y  from t h e  producers. 

Spec i f i ca t ions  f o r  c h r y s o t i l e ,  t h e  p r i n c i p a l  type of a sbes tos ,  have been 
e s t ab l i shed  by t h e  Quebec Mining Association. The Vermont and Canadian 
c h r y s o t i l e  a sbes tos  c l a s s i f i c a t i o n s  a r e  t h e  same, but  Cassiar Asbestos Corp., 
Ltd.,  uses  a  s p e c i a l  c l a s s i f i c a t i o n  f o r  i t s  B r i t i s h  Columbia chrysot i le .  

The c h r y s o t i l e  asbes tos  being mined near  Coalinga, Cal if . ,  i s  sho r t  
f i b e r ,  roughly equivalent  t o  Canadian grades 6-7 and Canadian f l o a t s ,  with 
some d i f f e rences  i n  phys ica l  proper tie^,^ and may be s u i t a b l e  a s  an a l t e r n a t e  

" ~ e t a i l e d  information on asbes tos  c l a s s i f i c a t i o n s  a r e  given i n  Bureau of Mines 
Bul le t in  552 and Information Circular  7880. 



source of asbes tos  f o r  t h e  chemical indus t ry .  For example, Johns-Manville 
Asbestos, Ltd., repor ted  t h a t  Coalinga a sbes tos  f i b e r s  a r e  super ior  t o  
Canadian f i b e r s  i n  t h e  manufacture of f l o o r  t i l e  ( s e e  t a b l e  16). 

TABLE 16. - Asbestos f i b e r  ( f l o o r  t i l e  grade) from Coalinga, Ca l i f .  

Typical t e s t  ana lyses  and comparison with Canadian 7TS6 

Test 

Rotap screen  a n a l y s i s  : 
(100 g - 3 mins.) 

Plus 10 mesh.. ...... .percent 
Plus 20 mesh...........do... 
Plus 35 mesh...........do... 
Plus 65 mesh...........do... 
Pan....................do... 

Surface a r e a :  (cma/g) 
(Dyckerhoff System)........... 

Color......................... - 
Wet screen a n a l y s i s  : ...... Plus 14 mesh.. .percent  

Plus 28 mesh...........do... 
Plus 100 mesh..........do... 
Plus 200 mesh..........do... 
Minus 200 mesh.........do... 

Kerosene  absorption.........^^ 

......... Compression kerosene g 

Asbestc 
Ul t r abes tos  ( C o a l i n g a l  
Red Brand I Blue Brand 

Type 
J e f f r e y  (Canadian) 

(pho toe lec t r i c  
56 r e f l e c t i o n )  

Source: Johns-Manville Asbestos Ltd., Ju ly  1962. 

Crude a sbes tos  and f i b e r s  a r e  s o l d  by t h e  shor t  ton i n  100-pound bags. 
Short-f iber  asbes tos  ( s e e  b ib l iographic  re ferences  (3) and (23) f o r  f u l l  
desc r ip t ions  of c l a s s i f i c a t i o n s  used) i s  s o l d  i n  bags and bulk under a number 
of brand names. 

Asbestos usua l ly  i s  purchased on t h e  b a s i s  of samples and t e s t s  da ta  
shee t s  submitted by t h e  s e l l e r .  

Glass (rock wool, s l a g  wool, and g l a s s  wool) and organic f i b e r s  compete 
with,  and have replaced asbes tos  i n  some markets. However, f o r  some grades 
and uses ,  p r i c e  changes would have l i t t l e  e f f e c t  on a sbes tos  consumption owing 
t o  q u a l i t y  advantages of asbestos.  When f i l l e r s  with h e a t - r e s i s t a n t  proper- 
t i e s  a r e  needed, few, i f  any, s u b s t i t u t e s  can be used. 



According t o  Johns-Manville Asbestos,  Ltd., i t  w i l l  produce two grades of 
a sbes tos  f i b e r  from t h e  Coalinga, Cal i f . ,  depos i t ,  designated "Ultrabestos,  
f l o o r  t i l e  grade, Red Brand," p r i ced  a t  $100 a ton;  and "Ultrabestos,  f l o o r  
t i l e  grade, Blue Brand," pr iced  a t  $75 a ton ,  f.0.b. Coalinga. The Red Brand 
r epor t ed ly  d i f f e r s  from t h e  Blue Brand i n  t h a t  i t  i s  whiter  and has g rea t e r  
absorpt ion ,  more su r face  a r e a ,  and b e t t e r  indica ted  ef f ic iency .  

Table 16 shows comparative t e s t  r e s u l t s  of Johns-Manville Canadian 
a sbes tos  and Coalinga asbes tos .  

B a r i t e  Supply--California and Nevada 

U.S., Ca l i fo rn ia ,  and Nevada production da ta  a r e  compared i n  t a b l e  17. 
Three mines, one near  Yermo i n  San Bernardino County, and two i n  t h e  9-mile 
Canyon a rea  of Tulare County, were t h e  source of 97 percent  of t h e  crude 
b a r i t e  s o l d  or  used by Ca l i fo rn ia  producers i n  1960. Two b a r i t e  p rope r t i e s  i n  
Nevada County and one i n  Kern County supplied t h e  remainder. 

TABLE 17. - B a r i t e  supply,  1960 

I United I Cal i fo rn ia  I Nevada 

Mines........................................ 
Production: 

Quantity. ........................ shor t  tons  
Value.. .................................... 

Average value,  per s h o r t  t on ,  f.0.b. source.. 
l m ~ o r t s  (crude b a r i t e )  ............. shor t  tons 

Crude b a r i t e  mined i n  Nevada was processed i n  Ca l i fo rn ia  by Barium Prod- 
u c t s  Division of FMC Corp. a t  Modesto, i n  S tan i s l aus  County, and t h e  Baroid 
Division of National  Lead Co. a t  Merced, i n  Merced County. 

I 4 4  

713,926 
$8,563,000 

$12.00 
2641.000 

Exports ................................ do .... 1 (5 ) 

Nevada b a r i t e  production came from e igh t  depos i t s  i n  four  count ies ,  with 
t h e  major output  from t h e  Rossi mine, Elko County, and t h e  Mountain Springs 
property i n  Lander County. National  Lead Co. operated Nevada's only ba r i t e -  
gr inding p lan t  a t  B a t t l e  Mountain. Products were shipped out-of-State f o r  use 
i n  p a i n t s  and o i l -we l l  d r i l l i n g  muds. A l l  crude b a r i t e  shipped from Nevada 
was consigned t o  Ca l i fo rn ia  gr inding  p lan t s .  

Some Nevada b a r i t e  product ion r equ i red  about a 40-mile hau l  t o  t h e  r a i l -  
road ,  and p o t e n t i a l l y  a t t r a c t i v e  b a r i t e  depos i t s  occur 60 t o  80 miles  from 

(4 1 
lThe four  leading f i rms produced 63 percent  of t h e  output. Arkansas and 

Missouri accounted f o r  71 percent  of t h e  t o t a l  U.S. production. 
"crude barite--Mexico 30 pe rcen t ,  Canada 22 percent ,  Peru 17 pe rcen t ,  Greece 

13 percent ,  and o ther  18 percent.  Also ground b a r i t e  and barium chemicals 
were imported. 

3 ~ a r i ~ m  chemicals only. See t a b l e  A-2 (appendix). 
4 ~ o t  appl icable .  
5 ~ o n e ;  200 tons  of l i thopone was t h e  only recorded expor ts  i n  1960. 

. . - . . 



r a i l r o a d  i n  r e l a t i v e l y  rugged t e r r a in .  The remoteness of depos i t s  and deple- 
t i o n  of higher  grade o res  have reduced t h e  p o s s i b i l i t y  of California-Nevada 
depos i t s  e f f e c t i v e l y  competing with imported o res  and lower-grade e a s t e r n  
depos i t s  i n  t h e  l a r g e r  market areas.  

B a r i t e  Demand--California Chemical Indus t ry  

B a r i t e  consumed i n  t h e  chemical i ndus t ry  i n  Ca l i fo rn ia  i n  1960 ( t a b l e  18) 
was used mainly i n  manufacturing barium chemicals. V i r tua l ly  a l l  of t h e  bar- 
i t e  used f o r  t h i s  purpose came from c a p t i v e  opera t ions  i n  Nevada. Paint-grade 
b a r i t e  came mostly from Missouri and was so ld  through brokers.  (Nearly three-  
four ths  of t h e  est imated 100,000 tons  of b a r i t e  consumed i n  C a l i f o r n i a ,  com- 
pared with 1.2 m i l l i o n  tons consumed i n  t h e  United S t a t e s ,  was used i n  o i l -  
wel l  d r i l l i n g  and a n  a d d i t i o n a l  quan t i ty  was used i n  g l a s s  manufacture. Both 
of these  i n d u s t r i e s  a r e  ou t s ide  of SIC 28.) 

TABLE 18. - B a r i t e  consumption by t h e  Ca l i fo rn ia  chemical i ndus t ry ,  1960 

Other chemical uses  f o r  ground b a r i t e  included i t s  app l i ca t ion  a s  a 
f i l l e r  i n  p l a s t i c s  and a s  a weighting agent i n  pes t i c ides .  

-- - 

Plan t s  r epor t ing  consumption of : 
Crude barite................................................ 
Ground and bleached . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total  consumption i n  above p l a n t s  ............................. 
Total  va lue ,  delivered........................................ ....................... Value range,  per s h o r t  ton ,  delivered.. 
Typical f r e i g h t  r a t e ,  ground and bleached b a r i t e ,  Missouri 

t o  Los Angeles............................................. .. 

FMC Corp., Modesto, Ca l i f . ,  u t i l i z e d  i t s  own Nevada crude b a r i t e  and 
Wyoming trona (soda a sh )  and purchased coke t o  produce barium s u l f i d e ,  barium 
carbonate,  barium oxide,  and barium hydroxide. 

3 
10 

(I) " $14.00-$16.00 

$26.00 

Ca l i fo rn ia  b a r i t e  consumption f i g u r e s  f o r  1960 had t o  be concealed 
because t h e r e  were only two major consuming companies. Most of t h e  companies 
l i s t e d  i n  t a b l e  19 consumed only minor q u a n t i t i e s  of b a r i t e  and barium com- 
pounds. However, a rough es t imate  of consumption by Cal i forn ia  p a i n t  manu- 
f a c t u r e r s  can be derived from t h e  fol lowing published da ta :  (1)  The Bureau of 
the  Census repor ted  t h a t  Cal i forn ia  accounted f o r  10 percent  of t h e  p a i n t  out- 
put,  and (2)  t h e  Bureau of Mines 1960 Minerals Yearbook showed 18,273 s h o r t  
tons of crushed and ground b a r i t e  went i n t o  pa in t .  

' IFigures withheld t o  avoid d i sc los ing  ind iv idua l  company data. 
"crude b a r i t e .  Ground and bleached b a r i t e  so ld  f o r  $72.00-$96.00 de l ivered .  

No genera l ly  accepted s tandard s p e c i f i c a t i o n s  f o r  e i t h e r  crude or  ground 
b a r i t e  have been promulgated f o r  chemical app l i ca t ions .  The t r a d e  loosely 
c l a s s i f i e s  b a r i t e  a s  "soft" and "hard c r y s t a l l i n e "  ores.5 

'l'hese c o m e r c i a l  terms r e f e r  t o  ease  of gr inding.  The hardness of b a r i t e  
ranges from 2.5 t o  3.5 on Mohs' scale .  



TABLE 19. - Consumers of b a r i t e  r epor t ing  chemical 
usage i n  Ca l i fo rn ia ,  1960 

Amercoat Corp. Fresno Agr i cu l tu ra l  Chemical Co. 
De Soto Chemical Coatings, Inc. F u l l e r ,  W. P., & Co. 
Dowman Products,  Inc. Glidden Pain t  Co. 
knn-Edwards Corp. Nat ional  Lead Co. 
Dunne, Frank W., Co. Sherwin-Williams Co. 
Finch Pain t  & Chemical Co. Walker Paint  Co. 
FMC Corp. 

Grinders p r e f e r  "soft"  o r e ,  whereas t h e  ''hard c r y s t a l l i n e "  o r e  i s  consid- 
e red  p re fe rab le  f o r  l i thopone and barium chemical manufacture. 

Crude b a r i t e  f o r  most uses  should con ta in  a t  l e a s t  93  percent  BaSO,, and 
t h e  b e t t e r  grades con ta in  from 95 t o  98 percent  BaS04 and not  over 1 t o  3 
percent  s i l i c a .  

B a r i t e  was narke ted  i n  the  following forms: Crude, hand-selected lump, 
j i g ,  t a b l e ,  o r  f l o t a t i o n  concent ra te ,  fine-ground, and bleached. Crude is 
usual ly  so ld  f.0.b. mine, and shipped i n  open r a i l r o a d  c a r s ;  processed b a r i t e s  
i s  usual ly  so ld  i n  50- and 100-pound bags. 

Ground b a r i t e  f o r  most uses  must conform t o  r i g i d  co lor  and f ineness  
requirements. It usual ly  i s  ground t o  99.7 percent  minus 325-mesh. Companies 
have ind iv idua l  requirements f o r  co lo r  and usua l ly  r e l y  on comparison with 
known standards. 

In some ins t ances ,  ores  conta in ing  up t o  1 percent  F%O, and l e s s  than 94 
percent  BaSO, can be used f o r  manufacturing barium chemicals,  but  a penal ty 
might be charged. I n  barium chemical manufacture, f l u o r i n e  i s  harmful and 
only t r a c e  amounts can be  to l e ra t ed .  

Ba r i t e  can be used i n  manufacturing l i thopone,  a pigment which i s  essen- 
t i a l l y  a chemical mixture of barium s u l f a t e  and z inc  su l f ide .  Chemical & 
Pigment Co., Oakland, Cal i f . ,  a major l i thopone producer i n  t h e  p a s t  (65) 
repor ted  no consumption i n  1960 (Sherwin-Williams Co. was repor ted ly  t h e  s o l e  
surviving producer of l i thopone i n  t h e  United S t a t e s ) .  Consumption of b a r i t e  
f o r  t h i s  use gave way t o  t i tan ium dioxide ,  which i s  more expensive but has  
g rea t e r  covering power. 

The c o s t  of b a r i t e  de l ivered  t o  t h e  Ca l i fo rn ia  chemical indus t ry  averaged 
around $15 a s h o r t  t on  f o r  crude b a r i t e  i n  bulk and $80 a shor t  ton f o r  ground, 
bleached, and bagged b a r i t e .  (P rec ip i t a t ed  barium s u l f a t e  and carbonate s o l d  
f o r  up t o  $137 a ton.) 

Bauxite Supply--California and Nevada 

No bauxi te  was produced i n  Cal i forn ia  o r  Nevada i n  1960. Table 20 shows 
U.S. production data .  Imports of 9,000 long tons  of bauxite  en tered  t h e  San 
Francisco po r t  during 1960, and an a d d i t i o n a l  32,000 tons  came i n  by r a i l .  Of 
t h i s  t o t a l ,  11,800 tons  was repor ted  f o r  chemical use. 



Bauxite (and Alumina) Demand-California Chemical Indus t ry  

TABLE 20. - Bauxite (ore)  supply, 1960 

Bauxite was used by t h e  Ca l i fo rn ia  chemical indus t ry  t o  produce alum 
(aluminum s u l f a t e ) .  P lants  were operated by A l l i e d  Chemical Corp., General 
Chemical Div. ; Stauf fe r  Chemical Co. ; and Associated Chemical Co. ( t a b l e  21). 
Most of t h e  baux i t e  consumed came from South America and t h e  Carribean; some 
was shipped from Arkansas. About one-fourth of t h e  baux i t e  en te r ing  Califor-  
n i a  was used by t h e  above companies; t h e  remainder went mainly i n t o  r e f r a c t o -  
r i e s ,  made by companies not  included i n  SIC 28. Some a c t i v a t e d  baux i t e  was 
used f o r  c l a r i f y i n g ,  decolor iz ing ,  and desu l fu r i z ing  l u b r i c a t i n g ,  vegetable ,  
and animal o i l s .  As a bas i s  f o r  comparison, of t h e  8.9 m i l l i o n  tons  of baux- 
i t e  consumed i n  t h e  United S t a t e s  i n  1960, only 3 percent  went i n t o  chemical 
manufacturing. 

TABLE 21. - Bauxite (and alumina) consumption by t h e  
Ca l i fo rn ia  chemical indus t ry ,  1960 

Nevada 

- 
- - - - 

P 
(5 ) 

Producers.................................... 
Production: 

Quantity,  crude ore.. ............. long tons  
Value.. .................................... 

Average va lue ,  per long ton,  f.o.b., source.. 
Producer s tocks ,  Dec. 3l............long tons  
Imports.. .............................. do.. . . "  
Exports................................do.... 
' ~ i n e  companies operated mines; t h e  leading  t h r e e  f i rms  accounted f o r  nea r ly  

92 percent  of mine production. Four a d d i t i o n a l  f i rms  processed bauxite.  
" ~ r k a n s a s ,  Alabama, and Georgia. 
3Jamaica 48 percent ,  Surinam 37 percent ,  B r i t i s h  Guiana 4 percent .  Also 

included i n  import f i g u r e s  a r e  113,529 long tons of ca l c ined  bauxi te  valued 
a t  $2,172,269 of which 1,100 tons valued a t  $12,410 entered  t h e  San Fran- 
c i s c o  po r t  from Surinam. 

4 ~ h r o u g h  seapor ts  only. An a d d i t i o n a l  32,000 long tons en tered  by r a i l  ( s ee  
t a b l e  7). 

'Not appl icable .  

United 
S t a t e s  

I12 . 1,998,000 
$21,107,000 

$10.50 
5,389,000 
8,739,000 

29,000 

Plants  r e p o r t i n g  consumption of : 
Baux i t e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cal i fo rn ia  

- 
- - - - 

4 9  ,000 - 

4 
Alumi~...................................................... 

Total  consumption i n  above p l a n t s  (baux i t e  only) ...... long tons  
Total  va lue ,  de l ive red  (bauxi te  only). ................... do.... 
Value range, per long ton ,  delivered... ........................ 
Typical f r e i g h t  r a t e ,  per long ton ,  Arkansas t o  Los Angeles.... 

2 5 
'11,800 

$230,000 
$18.00-$31.00 

$16.60 
I ~ o e s  not  inc lude  749 shor t  tons  of alumina and aluminum compounds valued a t  

$102,000. 



Bauxite f o r  chemical uses  should be low i n  t i tan ium and i ron ,  but high- 
s i l i c a  bauxi te ,  which cannot be used t o  produce alumina, i s  u sua l ly  s a t i s f a c -  
tory  f o r  use i n  chemical manufacturing. I n  manufacturing aluminum s u l f a t e  f o r  
water p u r i f i c a t i o n ,  a c i d  so luble  i r o n  i s  a c r i t i c a l  impurity. 

For aluminum s a l t s ,  t h e  A k O ,  content  of t h e  bauxi te  should be a s  high 
a s  poss ib l e ,  but  ores  with a s  much a s  11 percent  SiO,, 1 t o  2.5 percent  Fe203, 
and 1 t o  3 percent  TiO, can be  used. Some chemical companies do not  use baux- 
i t e  but u t i l i z e  aluminum hydra te  produced by o the r s  a s  a source m a t e r i a l ,  f o r  
aluminum chemica 1s. 

A high-grade bauxi te ,  ground t o  about 60 mesh, was usua l ly  spec i f i ed  f o r  
decolor iz ing  and desu l fu r i z ing  o i l .  The bauxi te  f o r  t h i s  purpose i s  a c t i v a t e d  
by hea t  treatment.  

Chemical companies shown i n  t a b l e  22 consumed alumina, aluminum s u l f a t e ,  
aluminum hydroxide, and powdered and f l a k e  aluminum i n  Ca l i fo rn ia  f o r  a var- 
i e t y  of purposes, mainly i n  t h e  manufacture of p a i n t ,  a s  a f i l l e r  i n  p l a s t i c s ,  
and f o r  u s e  i n  manufacturing ink. The f.0.b. va lue  of t h e  va r ious  alumina 
products ranged from $61.20 t o  $653.80 a ton. Indiv idual  p r i c e s  a r e  given i n  
t h e  O i l ,  Paint  and Drug Reporter. Most of t h e  metal  ms obtained from New 
York and New Jersey.  Compounds came mainly from e a s t e r n  S ta t e s .  A small 
quan t i ty  of var ious  aluminum compounds, c h i e f l y  aluminum s u l f a t e ,  was pur- 
chased from l o c a l  d i s t r i b u t o r s .  Minor q u a n t i t i e s  of aluminum compounds were 
a l s o  obtained from England. 

TABLE 22. - Consumers of aluminum compounds r e p o r t i n g  
chemical usage i n  Ca l i fo rn ia ,  19601 

Amercoat Corp. 
American Marine Pa in t  Co. 
American Potash & Chemical Corp. 
Beacon Paint  & Wax Corp. 
Ca l i fo rn ia  Ink Co., Inc. 
Cole Manufacturing Co. 
De Soto Chemical Coatings, Inc. 
Dunne, Frank W., Co. 
E l l i s  Pa in t  Co. 
F u l l e r ,  W. P., & Co. 
Interchemical  Corp. 
I n t e r n a t i o n a l  Paint  Co. 

Kaiser Aluminum & Chemical Co. 
L. & H. Paint  Products,  Inc. 
Lef f ingwe11 Chemical Co. 
Narmco Resins & Coatings Co. 
Nelson Technical Coatings Co. 
P i t t sburgh  P l a t e  Glass Co. 
Poly Resins Co. 
Ram Chemica 1s , Inc . 
Riker Laboratories  
Secur i ty  Pa in t  Manufacturing Co. 
Sherwin-Williams Co. 
Union Carbide Chemicals Co. 
Western Lead Products Co. 

l ~ o n n a g e  repor ted  by these  companies i s  not  included i n  t h e  bauxi te  - 
consumption f igure .  

A v a r i e t y  of ma te r i a l s  can be s u b s t i t u t e d  fo r  bauxi te ,  such a s  calcium 
c h l o r i d e  a s  a n  absorbant ,  and f u l l e r ' s  e a r t h  a s  a decolor izer .  

Alumina went i n t o  f i l l e r  a p p l i c a t i o n s  i n  p l a s t i c s ,  and was used a s  a des- 
i ccan t  i n  drying gases and l i q u i d s ,  a s  a c a t a l y s t  i n  many Ca l i fo rn ia  chemical 
processes,  t o  produce a glossy f i n i s h  on paper,  a s  a base  f o r  pigments and 



i n s e c t i c i d e s ,  and i n  rubber mnufac ture .  Aluminum powder was used i n  p a i n t s ,  
p r i n t i n g  ink,  and f o r  decolor iz ing  and desu l fu r i z ing  petroleum. 

Boron Supply--California and Nevada 

A s  shown i n  t a b l e  23, t h e  t o t a l  n a t i o n a l  output  of boron minerals  and 
compounds came from Cal i forn ia .  American Potash & Chemical Corp. produced 
from t h e  b r ines  of Sear les  Lake a t  Trona, Westend Chemical Div. of S tau f fe r  
Chemical Co. produced from Sea r l e s  Lake a t  Westend, and P a c i f i c  Coast Borax 
Div. of United S t a t e s  Borax and Chemical Corp. produced from a depos i t  of 
borax and k e r n i t e  i n  t h e  Kramer D i s t r i c t  near  Boron, Ca l i f .  Small q u a n t i t i e s  
of colemanite were mined a t  Death Valley Junct ion,  and u l e x i t e  from a depos i t  
near Shoshone was mined by t h e  l a t t e r  company. 

TABLE 23. - Boron (minerals)  supply,  1960 

Producers................................... 
Product ion  : 

Quan t i ty ,  so ld  o r  used by ...................... producers sho r t  tons  
Value..................................... 

Average va lue ,  per s h o r t  t on ,  f.0.b. source. 
Imports...........................short tons 
Exports...............................do... I 300,600 
l ~ r o s s  weight--equivalent t o  324,000 tons of boron oxide. 

Ca l i fo rn ia  Nevada 

- 
' ~ o t  appl icable .  

Boron Demand--California Chemical Indus t ry  

Table 24 shows consumption da ta  and t a b l e  25 l i s t s  t h e  companies t h a t  
repor ted  consumption of boron minerals  and compounds i n  Cal i forn ia  during 
1960. A l l  m a t e r i a l  o r ig ina ted  i n  Ca l i fo rn ia  and most of it was purchased 
d i r e c t l y  from t h e  producer. A v a r i e t y  of boron compounds were used f o r  v a r i -  
ous app l i ca t ions ,  inc luding  t h e  production of chemical ma te r i a l s  such a s  adhe- 
s ives ,  c leans ing  compound, and chlor ides .  

TABLE 24. - Boron (minerals  and compounds) consumption by t h e  
Ca l i fo rn ia  chemical i ndus t ry ,  1960 

San Francisco................................................ I $8.70 
l~ncomplete--excludes bora te  compounds consumed by t h r e e  p r inc ipa l  producers 

- 

Plan t s  r epor t ing  consumption o f :  
Processed boron minerals.................................... 
Refined boron compounds..................................... 

Total  consumption i n  a b w e  plants...................short tons  
Total  va lue ,  d e l i v e r e d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Value range, per s h o r t  ton ,  delivered......................... 
Typical f r e i g h t  r a t e ,  per sho r t  ton ,  Los Angeles t o  

a t  t h e i r  own operat ions.  

15 
6 

'26,000 
1$1,011,000 

$35.00-$121.00 



TABLE 25. - Consumers of boron compounds repor t ing  chemical 
usage i n  Cal i forn ia ,  1960 

Arab01 Manufacturing Co. 
Chipman Chemical Co. 
I n d u s t r i a l  Chemical Co. , Inc. 
Jones-Hamilton , Inc . 
Kaiser Aluminum & Chemical Corp. 
Klix Chemical Co. , Inc. 
Metal l ic  Phosphate Products Co. 
National Starch & Chemical Corp. 

Parker Rust Proof Co. 
Poly Resins Co. 
Ri tch ie  Adhesive Co. 
S tauf fer  Chemical Co. 
Tec-Chemical Co. 
Turco Products, Inc. 
Vogarell Products, Inc. 

Specif icat ions of borax f o r  chemical appl ica t ions  c a l l e d  fo r  commercial 
or  technica l  (USP) grades. Suppliers could general ly meet a pur i ty  of 99.5 
percent borax or  be t te r .  It was used i n  c r y s t a l l i n e ,  granular ,  and powder 
form. 

The capt ive  tonnage consumed by t h e  three  p r inc ipa l  borate  compound 
producers-consumers i n  California--U.S. Borax and Chemical Co., American 
Potash and Chemical Co., and t h e  West End Div., S tauf fer  Chemical Co.--is not 
included i n  these  t o t a l s  t o  avoid d isc los ing  production information. These 
companies a l s o  d i s t r ibu ted  f in ished  products,  including both ref ined chemicals 
and crude sodium borate  minerals i n  various s tages  of benef ic ia t ion ,  through- 
out t h e  United S ta t e s  (340,000 tons of boron minerals and compounds was con- 
sumed fo r  a l l  uses i n  t h e  United S ta t e s  i n  1960). 

Most of the  boron ma te r i a l  sold a t  a p r i ce  on t h e  order of $50 a ton 
del ivered,  with a f r e i g h t  r a t e  ranging from $5.48 a ton t o  $15 a ton. 

Bromine Supply--California and Nevada 

FMC Corp. p l an t  a t  Newark, Alameda County, extracted bromine from s a l t  
works b i t t e r n s  obtained from Les l ie  S a l t  Co. B i t t e rn  was received i n t o  200- 
million-gallon capaci ty ponds where i t  was neut ra l ized  with s u l f u r i c  ac id  and 
processed i n  a manner f u l l y  described i n  ava i l ab le  published (2) and company 
l i t e r a t u r e .  Bromine production data  a r e  shown i n  t a b l e  26. 

TABLE 26. - Bromine supply, 1960 

I United Cal i forn ia  Nevada 

Producers.................................... 
Production : 

Quantity,  sold by producers..........pounds 
Value.. .................................... 

Average value,  per pound, f.0.b. source...... 
I m ~ o r t s .  elemental bromine and bromine 

S ta t e s  
12 

175,010,000 
$44,637,000 

$0.26 

compounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . p  ounds 
Exports, bromine, br.omide, and bromates..do.. 

122,000 
10,200,000 

'Figures withheld t o  avoid d isc los ing  individual  company data. 
 etherla lands 92 percent,  United Kingdom 4 percent ,  West G e m n y  4 percent. 
3 ~ o t  applicable.  
4Through seaports  only. 



American Potash and Chemical Co.'s Trona, San Bernardino County, p l an t  
used a process s i m i l a r  t o  t h a t  of FMC Corp. t o  e x t r a c t  bromine from Sea r l e s  
Lake brine.  Bromine was ex t r ac t ed  a s  p a r t  of an in t eg ra t ed  process f o r  
r e c w e r i n g  potassium, sodium, boron, l i t h ium,  and phosphate minerals.  

Nevada produced no bromine i n  1960. 

Bromine Demand--California Chemical Indus t ry  

The only domestic source of elemental  bromine was American Potash and 
Chemical Co.; and FMC Corp. was t h e  only source of e thylene  dibromide i n  
Cal i forn ia .  Elemental bromine, recovered from Sear les  Lake b r i n e s ,  was so ld  
t o  chemical and pharmaceutical companies throughout t h e  United S ta t e s .  Only 
t h r e e  companies repor ted  consumption i n  Ca l i fo rn ia  f o r  t h e  year  1960, f o r  use  
i n  compounding a wide v a r i e t y  of products.  Recovered l i q u i d  bromine from s a l t  
works b i t t e r n s  a t  Newark, Ca l i f . ,  was converted t o  e thylene  dibromide, c h i e f l y  
fo r  use a s  a fumigant i n  t r e a t i n g  s o i l s  and seed. Much of t h e  e thylene  dibro-  
mide used with l ead  a s  an antiknock f l u i d  i n  gaso l ine  was produced a t  p l a n t s  
ou t s ide  Cal i forn ia .  Other than c a p t i v e  use ,  only one Ca l i fo rn ia  company 
repor ted  a s i g n i f i c a n t  quant i ty  purchased from Ca l i fo rn ia  producers. Although 
Cal i forn ia  f i g u r e s  must be withheld i n  t a b l e  27 t h e  United S t a t e s  consumption 
f i g u r e  of 165 mi l l i on  pounds might be used a s  a b a s i s  f o r  es t imat ion .  The 
O i l ,  Pa in t  and Drug Reporter quoted p r i c e s  a s  shown i n  t a b l e  28. 

The usua l  requirements of elemental  bromine were t h a t  i t  must have a 
s p e c i f i c  g rav i ty  a t  15' t o  20° C of not  l e s s  than 3.1; not  l e s s  than  99.7 per- 
cent  bromine, with no iodine  and not  more than 0.1 percent  c h l o r i n e  present .  

Potassium bromide s p e c i f i c a t i o n s ,  f o r  example, inc lude  Technical ,  USP 
(United S t a t e s  Pharmacopoeia), CP (chemically pure) ,  NF (National  Formulary), 
and Reagent grades. Potassium bromate w a s  provided i n  pure  (not  l e s s  than 
99.5 percent )  CP, USP, and Powder grades. Sodium bromide s p e c i f i c a t i o n s  
inc lude  CP, USP, c r y s t a l l i n e ,  powder, commercial, pure, and h ighes t  pu r i ty .  
According t o  supp l i e r s ,  most consumers r e f e r  t o  t h e  pharmacopoeia which l i m i t  
impur i t ies  t o  0.3 percent  ch lo r ine ,  0.05 percent  iodine ,  0.002 percent  s u l f u r ,  
and a t r a c e  of organic matter  i n  bromine compounds. 

Ethylene dibromide (&H,Brz) was t h e  p r i n c i p a l  use  f o r  bromine. 

Figure 3 i s  a genera l ized  use p a t t e r n  f o r  bromine. 

TABLE 27. - Bromine (elemental  and compounds) consumption by t h e  
Ca l i fo rn ia  chemical i ndus t ry ,  1960 

Plants  r epor t ing  consumption of elemental  bromine.................... 
Tota l  consumption i n  above plants..............................pounds 
Tota l  va lue ,  del ivered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Average va lue ,  per pound, delivered..  ............................. 

l1  
(2 ) 
(2 

("1 (31 
' l ~xc ludes  two companies producing c a p t i v e  bromine products.  
'Figures withheld t o  avoid d i s c l o s i n g  ind iv idua l  company data .  
3See t a b l e  28 f o r  p r i c e  quotations. 



TABLE 28. - Pr ices  of bromine products 

Form and b a s i s  of shipment 

Bromine, p u r i f i e d ,  ca ses ,  c a r l o t s ,  ton l o t s ,  de l ive red  e a s t  of 
Rocky Mountains................................................... 

Cases, l e s s  than c a r l o t s ,  same basis............................. 
Drums, c a r l o t s ,  ton l o t s ,  de l ivered  e a s t  of Rocky Mountains...... 
Drums, l e s s  than c a r l o t s ,  same basis............................. 
Tanks, c a r l o t s ,  same basis....................................... 

Ammonium bromide, N.F. g ranular ,  drums, c a r l o t s ,  f r e i g h t  equalized. 
Drums, l e s s  than c a r l o t s ,  same basis............................. 

Bromochloromethane, drums, c a r l o t s ,  f r e i g h t  equalized.............. 
Drums, l e s s  than c a r l o t s ,  same basis............................. 
Tanks, same basis................................................ 

Ethylene dibromide, drums, c a r l o t s ,  f r e i g h t  equalized.............. 
Drums, l e s s  than c a r l o t s ,  f r e i g h t  equalized...................... 
Tanks, f r e i g h t  equal i zed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Potassium bromide, USP, granular ,  b a r r e l s ,  kegs.................... 
Potassium bromate, drums, 1,000-pound l o t s ,  works, January 

through October . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oct. 3 through Oct. g............................................ 
Oct. 10 through December, 200-pound drums, c a r l o t s ,  f r e i g h t  
allowed......................................................... 

Sodium bromide. USP. granular ,  b a r r e l s ,  drums, works............... 
Source: O i l ,  Paint  and Drug Reporter. 

S.0 . o l e .  
El.ll..lnl w . . , i n , .  ,.nth.,, rubb., 

O i l  ..I, brim.. Broni"' poi,on mnd ,.a. om,., 
D r y  I.L.. 

Cents per 
pound 

FIGURE 3. - Bromine Uses. 



Calcium (Calcium Chloride) Supply--Calif orn ia  and Nevada 

The Ca l i fo rn ia  S a l t  Co. and National  Chloride Co. of America, both a t  
Amboy, Ca l i f . ,  recovered calcium c h l o r i d e  from b r i n e s  a t  B r i s t o l  t ake ,  San 
Bernardino County, i n  1960. The da ta  supplied by these  companies a r e  con- 
cealed i n  t a b l e  29. H i l l  Brothers Chemical Co. purchased crude l i q u i d  and 
operated a t h i r d  p l an t  i n  t h e  a rea  t o  produce both  a f l a k e  product and a 
r e f ined  l i q u i d  from purchased crude l i q u i d  calcium chlor ide .  Products of a l l  
t h r e e  p l a n t s  were marketed i n  Arizona, Nevada, and southern Ca l i fo rn ia ,  mainly 
a s  hygroscopic agents .  

Nevada produced no calcium c h l o r i d e  during 1960. 

TABLE 29. - Calcium c h l o r i d e  supply, 1960 

I United I Cal i fo rn ia  I Nevada 

Calcium (Calcium Chloride) Demand--California Chemical Indus t ry  

Producers.................................... 
F'roduction : 
Quantity.........................short tons  
Value.. .................................... 

Average va lue ,  per  sho r t  ton,  f.0.b. source.. 
Imports............................short tons  
Exports................................do.... 

Calcium c h l o r i d e  consumption da ta  shown i n  t a b l e  30 were provided by t h e  
companies shown i n  t a b l e  31. 

TABLE 30. - Calcium c h l o r i d e  consumption by t h e  
Ca l i fo rn ia  chemical indus t ry ,  1960 

l1959 shipments of n a t u r a l  and syn the t i c  s o l i d  and f l a k e  calcium chloride.  
(Excludes 259,644 tons  of calcium c h l o r i d e  b r i n e  and b r i n e  used i n  produc- 
t i o n  of s o l i d  and f l a k e  calcium chloride.)  Source: Bureau of t h e  Census. 

" ~ i ~ u r e s  withheld t o  avoid d i sc los ing  ind iv idua l  company data .  
3 ~ o t  appl icable .  
4 ~ y  r a i l  only. No record i s  a v a i l a b l e  f o r  Ca l i fo rn ia  land imports and exports  

and i n t e r s t a t e  shipments. 

8 

1580,000 
$16,000,000 

$27.60 
1,600 

26,800 

2 

(" ) 
(2 ) 
(" 
480 

* 600 

Plants  r epor t ing  consumption o f :  
Calcium chloride............................................ 
Other calcium compounds ..................................... 

Total  consumption i n  above plants...................short tons  
Total  va lue ,  delivered........................................ 
Value range, per  s h o r t  t on ,  delivered.. ....................... 

- 
- - - 

(3 ) 
(3 ) 

7 
4 

10,700 
$379,000 

1$14.00-$81.00 
'ILOW c o s t  per t on  i s  due t o  use  of major percentage a s  crude l i q u i d  calcium 

chlor ide .  The O i l ,  Pa in t  and Drug Reporter quoted p r i c e s  f o r  40 percent  
calcium c h l o r i d e  l iquor  i n  tanks ,  f r e i g h t  equal ized a t  $14.00 per ton ;  
f l a k e  77-80 percent ,  paper bags, c a r l o t s ,  f.o.b., f r e i g h t  equal ized,  a t  
$34.00 per ton;  and USP granular ,  300-pound drums, f r e i g h t  equal ized,  a t  
32 c e n t s  per  pound. 



Uses repor ted  included p a i n t s ,  f e r t i l i z e r s ,  i n s e c t i c i d e s ,  he rb ic ides ,  
c l e a n s e r s ,  soaps,  and v a r i e t y  of des s i can t  app l i ca t ions .  

TABLE 31. - Consumers of calcium c h l o r i d e  r e p o r t i n g  
chemical usage i n  Ca l i fo rn ia ,  1960 

Ca l i fo rn ia  Chemical Co. O'Brien Corp. of San Francisco 
Deepwater Chemical Co. , Ltd. Union Carbide Chemicals Co. 
H i l l  Brothers  Chemical Co. Western Chemical & Mfg. Co. 
National  Research & Chemical Co. 

Clay Supply--California and Nevada 

Bentonite Supply 

Bentonite  was mined i n  Inyo, San Benito, and San Bernardino Counties 
during 1960 ( t a b l e  32). I n  a d d i t i o n ,  h e c t o r i t e ,  a s p e c i a l  type  of bentoni te ,  
was mined near  Hector i n  San Bernardino County by National  Lead Co. and The 
I n e r t o  Co. National  Lead shipped i t s  crude product t o  processing f a c i l i t i e s  
a t  Houston, Tex., f o r  preliminary processing,  and thence t o  New Orleans, La. 
f o r  f i n a l  processing. Tke I n e r t o  Co. mined and processed i t s  ma te r i a l  near  
Hector. 

TABLE 32. - Clay (bentoni te )  supply, 1960 

I United I Ca l i fo rn ia  I Nevada 

Bentonite was mined i n  Nye County, Nwada, and shipped t o  processors  i n  
Cal i forn ia .  

Producers.................................... 
Product ion: 

Quanti ty,  so ld  or used by 
producers.......................short tons  

Value.. .................................... 
Average va lue ,  per s h o r t  t on ,  f.0.b. source.. 
Imports............................short tons  
Exports................................do.... 

F u l l e r ' s  Earth Supply 

Two producers i n  Inyo County ( S i e r r a  Talc Co., near  Keeler,  and David 
Jones,  near  Olancha) mined f u l l e r ' s  e a r t h  i n  Ca l i fo rn ia  f o r  f i l l e r ,  f i l t e r ,  
and  absorbent uses. 

' ~ i ~ u r e s  withheld t o  avoid d i sc los ing  ind iv idua l  company data .  
~ o t  appl icable.  

S t a t e s  
36 

1,268,800 
$15,005,000 

$12.00 
200 

58.000 

F u l l e r ' s  e a r t h  was produced i n  Nevada by I n d u s t r i a l  Minerals and Chemical 
Co., near Weeks, Lyon County, and shipped t o  one of i t s  Cal i forn ia  p l a n t s  f o r  
u s e  i n  preparing feed p e l l e t s  and f o r  o the r  uses. Because of t h e  requirement 
f o r  concealing ind iv idua l  company da ta ,  f i g u r e s  f o r  Ca l i fo rn ia  and Nevada 
production cannot be shown i n  t a b l e  33. 

8 

7,000 
$139,000 

$19.50 - - 

1 

( I )  
( I )  
(= 
( a )  



TABLE 33. - Clay ( f u l l e r ' s  e a r t h )  supply, 1960 

I United I Cal i fo rn ia  1 Nevada 

Kaolin Supply 

Producers..................................... 
Production : 

Quanti ty,  so ld  or  used by 
producers........................short tons  

Value....................................... 
Average va lue ,  per shor t  ton ,  f.0.b. source... 
Imp~rts.......................,.....short tons  
ExPo~~s.................................~~.... 

Kaolin was produced by Huntley I n d u s t r i a l  Minerals Co. from near  Casa 
Diablo i n  L i t t l e  Antelope Valley of Mono County; by Ca l i fo rn ia  Nonmetallics 
from t h e  Robinson ranch e a s t  of Trabuco Canyon Road, Orange County; and by 
W. A. Schoeppe Clay Co. from a depos i t  13 mi les  northwest of E l  Toro, a l s o  i n  
Orange County. 

Table 34 shows t h e  kao l in  output i n  Ca l i fo rn ia  during 1960. As most 
kao l in  consumed by t h e  Ca l i fo rn ia  chemical indus t ry  was shipped i n  from 
Eastern S t a t e s ,  t a b l e  35 has  been compiled t o  show t h e  comparative supply 

'Figures withheld t o  avoid d i sc los ing  individua 1 company data .  
' ~ o t  shown separa te ly  from o the r  clays.  
'Not applicable.  

S t a t e s  
19 

408,000 
$9,162,000 

$22.45 
(" 

12,000 

s i t u a t i o n  based on a l l  uses. 

TABLE 34. - Clay (kao l in )  supply 1960 

Producers.................................... 
Production : 

Quanti ty,  so ld  or  used by 
producers.......................short tons 

Value...................................... 
Average va lue ,  per sho r t  ton ,  f.0.b. source.. 
Imports.............................long tons  

2 

( I )  
( I )  
(I) - - 

Exports................................do.... 
IGeorgia supplied 2,121,000 tons valued a t  $3: 

1 

(') 
(') 
(') 
(3) 
(3)  

''l'hroUgh seapor t s  only. 
3 ~ ~ t  appl icable .  

United 
S t a t e s  

44 

:a l i f  o rn ia  

3 

14,000 
$2 12,000 

$15.10 
900 
360 

- 
Revada 

No kao l in  was produced i n  Nevada. Some promising depos i t s  were being 
inves t iga t ed  by t h e  Federal  and Nevada Bureaus of Mines and o thers .  



TABLE 35. - Comparison of domestic kao l in  production 
and uses from maior sources,  1960 

Other Statesl...................................... I 118,587 1 1,476,774 

Kaolin so ld  or used by two major producing S ta t e s ,  f o r  se lec ted  uses 

S t a t e  
California......................................... 
Florida and North Carolina......................... 
Georgia........................................... 
South Carolina..................................... 

Short 

................. Paper 568,583 
Paper coat ing ......... 808,916 

Linoleum o i l  c loth. .  .. 
Plastics.............. 8,899 
Chemicals.. ........... 

I South Carolina 
F.0.b. Use I Short I F.0.b. 

Short tons 
14,247 
29,760 

2,131,237 
446,620 

Other................. 1198,301 1 
1Alabama , Pennsylvania , and Utah. 
"Included i n  "Other". 

,Value 
212,120 
663,604 

37,822,255 
5,502,342 

( 2 :  1 tons 

va lue l ton  va lue  ton 
$18.51 Rubber........ 220,846 $12.99 
21.19 Pes t ic ides  .... 49,599 13.14 
13.73 Other......... 124,406 13.32 

Source: BuMines Minerals Yearbook, volumes I and 111. 

Other Clays Supply 

IDS Angeles, San Mateo, Solano, Ventura, and Riverside Counties yielded 
1.4 mi l l ion  tons of t h e  2.4 mi l l ion  tons of miscellaneous c lay  and sha le  pro- 
duced i n  25 Cal i forn ia  counties  i n  1960. Most of the  production went i n t o  t h e  
manufacture of port land cement, br ick ,  t i l e ,  and sewer pipe, a l l  of which a r e  
outs ide  SIC 28. Table 36 shows the  quant i ty  of miscellaneous c lay  so ld  or  
used by producers i n  1960. 

TABLE 36. - Clay (o ther )  supply, 1960 

United I Cal i forn ia  I Nevada 
I S t a t e s  I I 

Producers.................................... I Numerous I Numerous I 1 
Production: 

Quantity,  sold or  used by ....................... producers shor t  tons 
Value...................................... 

Average value, per shor t  ton, f.0.b. source.. 
Imports............................short tons 

cement, br ick ,  t i l e  and sewer pipe manufacture. 
Concealed. Through seaports  only. 

4 ~ o t  applicable.  5 ~ o t  avai lable .  

ExPo~~s................................~~... I ( 6 )  

'Only 220,000 tons,  valued a t  $653,000 was so ld  fo r  use other  than i n  port land 
(5 ) ( 4 )  



A r e l a t i v e l y  minor amount of miscel laneous c l ay  was produced i n  Nevada, 
but  none was so ld  t o  t h e  Cal i forn ia  chemical industry.  

Clay Demand-California Chemical Indus t ry  

Bentonite  Demand 

Table 37 shows t h e  tonnage of ben ton i t e  consumed by t h e  Ca l i fo rn ia  chemi- 
c a l  companies l i s t e d  i n  t a b l e  38. Bentonite  went i n t o  many chemical appl ica-  
t i o n s ,  inc luding  pharmeceuticals ,  poly-acetate  emulsions, c leaning  compounds, 
p a i n t s ,  r e s i n s ,  f e r t i l i z e r s ,  and c a l k i n g  compounds. Most of t h e  ben ton i t e  
repor ted  by t h e  Ca l i fo rn ia  chemical i ndus t ry  came from Wyoming, but  some was 
shipped i n t o  Ca l i fo rn ia  from South Dakota, Utah, and Missouri. The m a t e r i a l  
from Missouri probably o r ig ina ted  i n  Wyoming or  South Dakota, a s  no bentoni te  
was mined i n  Missouri. 

TABLE 38. - Consumers of c l ay  (ben ton i t e )  r e p o r t i n g  chemical 
usage i n  C a l i f o r n i a ,  1960 

TABLE 37. - Clay (bentoni te )  consumption by t h e  
Ca l i fo rn ia  chemical i ndus t ry ,  1960 

Amchem Products,  Inc. 
Amercoat Corp. 
Ardmor Chemical Co. 
Barnes, S. O., & Sons, Inc. 
Borden Co., Chemical Div. 
Ca l i fo rn ia  Chemical Co. 
Ca l i fo rn ia  Ink Co., Inc. 
C e r t i f i e d  Home Products 
Chipman Chemical Co. 
De Soto Chemical Coatings, Inc. 
E-Z-Es t  Products Co., Inc. 
Fine Line Pain t  Corp. 
FMC Corp. 
Fresno A g r i c u l t u r a l  Chemical Co. 
Hancock Chemical Co. 
Indco Laboratory 
Kaiser Aluminum & Chemical Corp. 
Kaull ,  G. W., Co. 
Kolmar Laboratories ,  Inc. 
Los Angeles Soap Co. 

P lan t s  r epor t ing  consumption................................... 
Tota l  consumption i n  above plants....................short tons 
To ta l  va lue ,  d e l i v e r e d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Value range,  per s h o r t  ton ,  delivered.......................... 
Typical f r e i g h t  r a t e ,  per sho r t  t on ,  Wyoming t o  San Francisco.. 

Luseaux Laboratories ,  Inc. 
MacMillan Ring Free O i l  Co., Inc. 
Marvin Corp. 
Max Factor & Co. 
McCloskey Varnish Co. of t h e  West 
Narmco Resins & Coatings Co. 
National  Lead Co. 
Nevi l le  Chemical Co. 
Plex Chemical Corp. 
Poly Resins Co. 
Rhodes, D. H., & Co. 
Secur i ty  Paint  Manufacturing Co. 
Sherwin-Williams Co. 
S tau f fe r  Chemical Co. 
Union O i l  Co. 
U.S. Peroxygen Corp. 
Vi-Cly I n d u s t r i e s ,  Inc. 
Western Chemical & Mfg. Co. 
Wyandotte Chemical Co. 

39 
13,000 

$529,000 
$29.00-$55.00 

$18.00 



Out of 1.3 mi l l i on  shor t  tons  of bentoni te  so ld  o r  used f o r  a l l  purposes 
i n  t h e  United S t a t e s  i n  1960, uses which included chemical. a p p l i c a t i o n s  were: 
27,000 tons  f o r  i n s e c t i c i d e  c a r r i e r s  and d i l u e n t s ,  74,000 tons  f o r  f i l t e r i n g  
and decolor iz ing  vegetable  and animal o i l s ,  and 4,000 tons  f o r  use i n  o ther  
f i l t e r i n g ,  c l a r i f y i n g ,  and f i l l e r  app l i ca t ions .  

Spec i f i ca t ions  f o r  bleaching e a r t h s  (which would a l s o  include f u l l e r ' s  
e a r t h )  t h a t  a r e  used in  o i l  f i l t r a t i o n  r e q u i r e  t h e  c l ay  t o  be a t  least 50 per- 
c e n t  passing 200 mesh, and f o r  most purposes, a  c lay  i n  which 85 t o  95 percent  
w i l l  pass  200 mesh. The l i m i t i n g  f a c t o r s  on f ineness  a r e  t h e  f i l t r a t i o n  r a t e  
and t h e  ease  with which t h e  o i l  can be separa ted  from t h e  c lay .  I f  t h e  p a r t i -  
c l e  s i z e  i s  too  f i n e ,  t h e  f i l t e r  r a t e  i s  retarded.  

Fre ight  r a t e s  were c o n s i s t e n t l y  repor ted  a t  $18 from Wyoming, and $13 
from Utah, bu t  u n i t  p r i c e  repor ted  ranged widely, depending on t h e  use  t o  
which t h e  ben ton i t e  was put  and t h e  quant i ty  used. The usua l  p r i c e  range f o r  
Wyoming ben ton i t e  was repor ted  by the  Cal i forn ia  chemical indus t ry  a t  $10 t o  
$45 a ton  f.0.b. source;  but  some products so ld  f o r  more than $100 a ton. O i l ,  
Pa in t  and Drug Reporter showed t h a t  domestic ben ton i t e ,  200 mesh c a r l o t s ,  
f.0.b. mine, s o l d  f o r  $14 per s h o r t  ton; imported I t a l i a n  bentoni te  s o l d  f o r  
$97 t o  $98.20 per ton  a t  warehouse. 

The Wyoming, o r  swelling-type, ben ton i t e  has  t h e  widest range of uses i n  
t h e  Cal i forn ia  chemical industry.  The nonswelling type i s  l e s s  v e r s a t i l e  but  
h a s  c h a r a c t e r i s t i c s  which make i t  more s u i t a b l e  f o r  c e r t a i n  uses ,  mainly out- 
s i d e  of SIC 28. Swelling ben ton i t e  was used by Ca l i fo rn ia  chemical manufac- 
t u r e r s  a s  a  def locculent  i n  de tergents  and a s  a  c a r r i e r  i n  h o r t i c u l t u r a l  
sp rays  and insec t i c ides .  Small amounts were consumed a s  a  coagulant f o r  c l a r -  
i f i c a t i o n  of l i q u i d s  and i n d u s t r i a l  wastes. It was a l s o  used a s  a  cons t i t uen t  
i n  po l i shes ,  water p a i n t s ,  a spha l t  emulsions, and a s  a  f i l l e r .  Nonswelling 
u s e s  included a decolor izer  and deodorizer of vegetable  and animal o i l s  and 
f a t s .  Minor amounts were used a s  i n s e c t i c i d e  c a r r i e r s .  

There a r e  numerous s u b s t i t u t e s  f o r  ben ton i t e  i n  many of t h e  va r ious  chem- 
ical i n d u s t r i e s  but few t h a t  a r e  a s  inexpensive. Other c l a y s ,  t a l c ,  and pyro- 
p h y l l i t e  may s u b s t i t u t e  a s  p e s t i c i d e  c a r r i e r s ;  bauxi te  may s u b s t i t u t e  a s  a  
deodorizer  i n  vegetable  and animal o i l  f i l t r a t i o n .  

A r e l a t e d  chemical use  outs ide  SIC 28 f o r  nonswelling ben ton i t e  was a s  a 
c a t a l y s t  and a s  a  decolor iz ing  agent i n  petroleum re f in ing .  For those pur- 
poses ,  it was genera l ly  a c t i v a t e d  by a c i d  treatment.  

F u l l e r ' s  Earth Demand 

Most of the  f u l l e r ' s  e a r t h  tonnage shown i n  t a b l e  39, a s  repor ted  by t h e  
companies l i s t e d  i n  t a b l e  40, went i n t o  wood p r e s e m a t i v e s ,  i n s e c t i c i d e s ,  
a e r o s o l s ,  r e s i n s ,  and miscellaneous uses ,  inc luding  cosmetics. It was 
obtained from Ca l i fo rn ia ,  F lo r ida ,  Georgia, Texas, and Utah. None of t h e  
Nevada-produced f u l l e r ' s  e a r t h  was used by t h e  r epor t ing  chemical companies. 



Fre ight  r a t e s  ranged from $4 t o  $22.33 a  ton. Unit va lue  ranged from $23 
a ton  t o  $68 a ton ,  del ivered.  The usual  de l ivered  p r i c e  from Florida-Georgia 
was on t h e  order  of $22 a ton. 

TABLE 39. - Clay ( f u l l e r ' s  e a r t h )  consumption by t h e  
Ca l i fo rn ia  chemical indus t ry ,  1960 

TABLE 40. - Consumers of c l ay  ( f u l l e r ' s  e a r t h )  r e p o r t i n g  
chemical usage i n  C a l i f o r n i a ,  1960 

P lan t s  r epor t ing  consumption................................... 
T o t a l  consumption i n  a b w e  plants....................short tons 
To ta l  va lue ,  delivered......................................... ................................... Value range,  per sho r t  ton.. 
Typical f r e i g h t  r a t e ,  per sho r t  ton ,  from Georgia t o  

Los An~eles................................................... 

American Potash & Chemical Co. Kolmar I a b o r a t o r i e s ,  Inc. 
Bayside O i l  Corp. Moyer Chemical Co. 
Ca l i fo rn ia  Chemical Co. Nev i l l e  Chemical Co. 
Fac tor ,  Max & Co. S tau f fe r  Chemical CO.' 

Fresno A e r i c u l t u r a l  Chemical Co. United Heckathorn Co. 

13 
3,200 

$118,000 
$23.00-$68.00 

$22.00 

- 
Jones-Hamilton Co. 
I ~ e p o r t e d  f o r  two p lants .  

Vegetable O i l  Products Co., Inc. 

Kaolin Demand 

A v a r i e t y  of chemical a p p l i c a t i o n s  f o r  kao l in  were repor ted  f o r  t h e  ton- 
nage shown i n  t a b l e  41, a s  repor ted  by t h e  companies l i s t e d  i n  t a b l e  42. Uses 
included linoleum pas t e ,  a g r i c u l t u r a l  chemicals, a e r o s o l s ,  p r o t e c t i v e  coa t ings ,  
water-base p a i n t s ,  varn ishes ,  i n s e c t i c i d e s ,  soaps, cosmetics,  adhesives,  ink,  
a m n i a ,  urea ,  and a  v a r i e t y  of miscellaneous chemical app l i ca t ions .  (Kaolin 
was s p e c i f i e d  by t h e  Cal i forn ia  petroleum indus t ry  f o r  ca ta ly t ic -cracking ,  but 
t h i s  use was not  included he re  a s  petroleum r e f i n i n g  l i e s  o u t s i d e  t h e  scope of 
SIC 28.) 

Most of t h e  kao l in  consumed came from Georgia and South Carolina. Some 
a l s o  came from Florida.  However, a  s u b s t a n t i a l  quan t i ty  of Ca l i fo rn ia  kao l in  
was consumed by t h e  Ca l i fo rn ia  chemical industry.  

Kaolin was used f a i r l y  ex tens ive ly  by Ca l i fo rn ia  p a i n t  manufacturers a s  
a  suspending agent and a s  a  pigment i n  water-base p a i n t s  because of i t s  ease  
of d i spe r s ion ,  nonabrasiveness,  i n s o l u b i l i t y ,  and comparatively low cost .  It 
was not  used t o  a  g rea t  ex ten t ,  however, a s  a  pigment i n  o i l  p a i n t s ,  because 
of i t s  high o i l  absorpt ion ,  poor c w e r i n g  power, and low r e f r a c t i v e  index. 
The sedimentary kaol ins  of Georgia, South Carol ine,  and Flor ida  were v i r t u a l l y  
t h e  only ones used i n  p a i n t s  according t o  t h e  Ca l i fo rn ia  chemical indus t ry  
repor ts .  

Reference was f requent ly  made t o  s p e c i f i c a t i o n  D 603 of t h e  American 
Society f o r  Test ing and Mate r i a l s ,  which r equ i re s  a  chemical composition f o r  



aluminum s i l i c a t e  pigments t o  be wi th in  t h e  following l i m i t s :  SiO,, 43 t o  47 
percent ;  A1203, 37 t o  40 percent ;  l o s s  on i g n i t i o n ,  10 t o  15 percent ;  moisture 
and o ther  v o l a t i l e  ma t t e r ,  1 percent  or  l e s s ;  and p lus  325 mesh not t o  exceed 
2 percent.  

TABLE 41. - Clay (kao l in )  consumption by t h e  Cal i forn ia  
chemical i ndus t ry ,  1960 

TABLE 42. - Consumers of c l a y  (kaol in)  r e p o r t i n g  chemical 
usage i n  Cal i forn ia ,  1960 

P l a n t s  r epor t ing  consumption................................... 
T o t a l  consumption i n  above plants....................short tons  
T o t a l  va lue ,  delivered......................................... 
Value range,  per  sho r t  ton ,  delivered.......................... 
Typical  f r e i g h t  r a t e ,  per sho r t  ton ,  Georgia t o  Los Angeles.... 

Agrashel l ,  Inc. 
Arab01 Manufacturing Co. 
Barnes, S. O., & Son, Inc. 
Boy l e  & Co. 
Ca l i fo rn ia  Ink Co., Inc. 
Daw, A. J. Pr in t ing  Ink Co. 
De Soto Chemical Coatings, Inc. 
El lay  Rubber Co. 
Fac tor ,  Max & Co. 
Henry, W. W., Co. 
Interchemical  Corp. 

22 
3,900 

$150,000 
$30.00-$74.00 

$22.00 

I n t e r n a t i o n a l  Coatings Co. 
Kolmar I abora to r i e s ,  Inc. 
National  Lead Co. 
National  S ta rch  & Chemical Corp. 
P i t t sburgh  P l a t e  Glass Co. 
Poly Resins Co. 
R i t ch ie  Adhesive Co. 
Secur i ty  Pa in t  Manufacturing Co. 
She l l  Chemical Corp. 
Sherwin-Williams Co. 
Synkoloid Co. 

According t o  ASZM Spec i f i ca t ion  D262, r e f e r r e d  t o  by some consumers, 
k a o l i n  used i n  t h e  production of dyes must be mixed with s i l i c a ,  sodium s a l t s ,  
s u l f u r ,  and carbonaceous m a t e r i a l s ,  and then calcined.  It must be s o f t ,  d ry ,  
f i n e l y  ground, and f r e e  of impur i t i e s ,  and should not  have more than 1 percent  
remaining on 325 mesh. 

Kaolin was among a v a r i e t y  of ma te r i a l s  used by Cal i forn ia  p e s t i c i d e  man- 
u f a c t u r e r s  a s  c a r r i e r s  and d i luen t s .  'Ihe phys ica l  p r o p e r t i e s  and low cos t  of 
c e r t a i n  kaol ins  lend themselves we l l  t o  app l i ca t ion  i n  t h e  i n s e c t i c i d e  indus- 
t ry .  Most i n s e c t i c i d e  dus t  bases and wet tab le  powders r e q u i r e  gr inding t o  a t  
l e a s t  99 percent  passing 325 mesh. Some c a r r i e r s  and d i l u e n t s ,  however, a r e  
n o t  r e f ined  t o  t h i s  l e v e l ,  bu t  g rea t e r  d ispers ion  and b e t t e r  e f f i c i e n c y  was 
usua l ly  achieved with t h e  f iner -gra ined  ca r r i e r -d i luen t .  

The fol lowing was a t y p i c a l  reauirement f o r  a c o m e r c i a l  kao l in  used a s  - - - 
a n  i n s e c t i c i d e  c a r r i e r  and d i l u e n t :  

P a r t i c l e  s i z e  below 2 microns.......................... 
Passing 200 mesh, min.................................. 
Passing 325 mesh, min.................................. 
Moisture, max.......................................... 
Water suspension ( a f t e r  48 hours)...................... 

87 t o  92 percent  
99.5 percent  
99.0 percent  
1.0 percent  
70 t o  80 percent  



Bulk density aerated,  l b  ft-3 .......................... 18 to 19 percent 
Bulk density a s  shipped, lb  f f 3  ....................... 35 t o  36 
p H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.5 t o  5.5 
AbO,........ ........................................ 38 percent ................................................... SiO, 45 percent 
Par t ic le  shape......................................... F la t ,  hexagonal 

p la tes  
Compatibility.......................................... Excellent with 

most roaterials 
Adhesiveness........................................... Good, with or 

without o i l  
Abrasion............................................... Very low 

The general specifications for  insect ic ide materials consider screen 
analysis,  pa r t i c l e  s ize ,  par t ic le  shape, adhesiveness, absorbency, suspension, 
compatability with the act ive ingredient, abrasiveness, density, and moisture. 
Detailed analyses, by sources, of several  hundred dust diluents and car r ie rs  
on the markets have been published (59). 

In addit ion t o  the chemical companies shown i n  table  42, approximately 
25 other companies consumed kaolin, valued a t  l ess  than $1,000. Virtually a l l  
the material brought i n  from South Carolina and Georgia was handled through 
California brokers. Unit value, f.0.b. source, varied from $12 to  $50 a ton, 
averaging $25 a ton. The O i l ,  Paint and Drug Reporter showed prices of 
kaolin to  range from 10 t o  12 cents a pound for  powdered kaolin i n  drums and 
up t o  17.5 cents a pound for  co l lo ida l  kaolin i n  bags. 

Other Clays Demand 

Table 43 shows the tonnage of "other" clays consumed by the 23 companies, 
shown i n  table  44, that  operated 28 chemical plants i n  California during 1960. 
About 0.025 percent of the U.S. miscellaneous clay went into chemicalapplica- 
t ion within the scope of SIC 28. 

Certain clays tha t  could not be ident i f ied by type from consumers' 
reports were included with miscellaneous clays. Most of the tonnage reported 
in  t h i s  category originated i n  Georgia, indicating that  i t  was most l ikely 
e i ther  kaolin or f u l l e r ' s  earth (a t tapulgi te) .  According t o  the Bureau of 
Mines' def ini t ion of miscellaneous many of these consumers might actu- 
a l l y  be l i s t ed  under one of the other clay categories. 

Uses included paints ,  insect ic ides ,  soap, cosmetics, adhesives, and 
various inorganic chemicals. Unit value of other clays reported by respond- 
ents was considerable higher than most clays ordinarily c lass i f ied  under the 
miscellaneous category, ranging from $22.20 t o  $47 a ton, delivered. 

"Miscellaneous clay is a s t a t i s t i c a l  designation used by the Bureau t o  re fe r  
t o  clays and shales not included under the other clay types. Miscellaneous 
clay may contain some kaol ini te  and montmorillonite, but i l l i t e  usually 
predominates. 



TABLE 43. - Clay (o ther )  consumption by t h e  California  
chemical industry,  1960 

t o  San F r a n c i s c ~ . . . . . . . . . . . . . . . ~ . ~ ~ . . . . . . . . . . . . . . . . . . . . . . . . . .  I $22.00 

TABLE 44. - Consumers of c lay  (o ther )  repor t ing  chemical 
usage i n  Cal i forn ia ,  1960 

Amchem Products, Inc. Fresno Agr icul tura l  Chemical Co. 
Amercoat Corp. Glidden Paint Co. 
American Adhesive Products Co. Gold S ta r  Adhesive Co. 
American Potash & Chemical Co. Kaiser Aluminum & Chemical carp.= 
Borden Co., Chemical Div. Lever Brothers C0.l 
Cal ifornia  Chemical C0.l O'Brien Corp. of San Francisco 
Coast Manufacturing & Supply Co. Old Colony Paint 
Dowolan Products, Inc. Ri tch ie  Adhesive Co. 
Dunn-Edwards Corp. Spebra Products Manufacturing Co., Inc. 
Dunne, Frank W., Co. Stauf f e r  Chemical Co. 
FMC Corp. Stone, E. B., & Son 

Union O i l  Co. of Cal ifornia  
'Reported f o r  t h ree  p lants .  
'Reported f o r  two plants .  

P l an t s  repor t ing  consumption................................... 
To ta l  consumption i n  above plants....................short tons 
T o t a l  va lue ,  delivered......................................... 
Value range, per shor t  ton ,  delivered.......................... 
Typical  f r e i g h t  r a t e ,  per sho r t  ton, Attapulgus, Georgia 

Cobalt Supply-California and Nevada 

28 
8,500 

$311,000 
$22.00-$47.00 

As shown i n  t a b l e  45, no cobal t  was produced i n  California  i n  1960. 
There has been no production s ince  a few tons of o r e  was mined a t  t h e  Mar John 
property,  Calaveras County, i n  1924. Occurrences of coba l t  minerals have been 
repor ted  a t  Long Lake, Inyo County, and a t  t h e  Friday Mine, Julian-Cuyamaca 
a r e a ,  San Diego County. 

Nwada has never reported production of cobal t .  

Cobalt Demand--California Chemical Industry 

Consumption of cobal t  compounds, mainly cobal t  napthenate,  by the  Cali- 
f o r n i a  chemical industry,  a s  shown i n  t ab le  46, was repor ted  by the  companies 
l i s t e d  i n  t a b l e  47. 

Cobalt u n i t  value was q u i t e  var iab le ,  depending on form, qua l i ty ,  and 
concentration. The quoted p r i ces  i n  O i l ,  Paint and Drug Reporter conformed 
r a t h e r  c lose ly  t o  p r i ces  paid by the  California  chemical industry. Some 
c o b a l t  compounds came from fore ign  sources, some from New York, and some from 
Pennsylvania. 

Cobalt napthenate was used mainly a s  a raw ma te r i a l  fo r  the manufacture 
of  s a l t s  and d r i e r s  and f o r  use  i n  pa in t s ,  inks ,  and pigments. 
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TABLE 45. - Cobalt ( o r e  and metal) supply,  1960 

Producers.................................... 
Product ion  : 
Quantity.............................pounds 
Value...................................... .................... Average va lue ,  per pound3 

Consumers s tock ,  Dec. 3l...............pounds 
Imports, meta l ,  o r e s ,  and concentrates...do.. 
Exports, meta l ,  o r e s ,  and concentrates...do.. 

Producers of coba l t  concentrate.  Also, abou 

United I Cal i fo rn ia  I Nevada 

(2 ) 
(2 

$1.50 
1,856,000 

418,952,000 
1,829,000 

25 r e f i n e r s  

S t a t e s  I I 

; 1 I:! 
)r processors  were 

= 2  

a c t i v e  i n  t h e  production of coba l t  products.  
'concealed. 
3Pr i ce  published by major supp l i e r  f o r  coba l t  metal granules  and f i n e s ,  f.0.b. 

c a r r i e r ,  po r t  of New York, i n  500-pound drums. Ceramic grade was quoted a t  
$1.15 per pound. 

4 ~ a s e d  on gross  weight of metal ,  ox ides ,  and s a l t s :  Belgian Congo 63 percent ,  
Belgium 18 percent ,  Canada 7 percent ,  o the r  12 percent.  Tota l  est imated 
coba l t  content  was 12,170,000 pounds. 

5 ~ e a p ~ r t ~  only. The d i f f e rence  between expor ts  and imports apparent ly  can be 
a t t r i b u t e d  t o  i n t e r s t a t e  shipments. 

"Not appl icable .  

- 

TABLE 47. - Consumers of c o b a l t  (compounds) r epor t ing  chemical 
usage i n  Ca l i fo rn ia ,  1960 

- 

TABLE 46. - Cobalt (compounds) consumption by t h e  Ca l i fo rn ia  
chemical i ndus t ry ,  1960 

A l l i e d  Chemical Corp. E l l i s  Paint Co. 
American Marine Paint  Co. O'Brien Corp. of San Francisco 
Ca l i fo rn ia  Chemical Co. Secur i ty  Paint  Manufacturing Co. 
Ca l i fo rn ia  Ink Co. Sherwin-Williams Co. 
De Soto Chemical Coatings Co. Vita-Fluor Corp. 

P lants  r epor t ing  consumption..................................... 
Total  consumption i n  above plants..................... ..... pounds 
Total  va lue ,  delivered........................................... 
Value range,  per pound, delivered................................ 

Copper Supply--California and Nevada 

10 
93,200 

$47,000 
$0.40-$0.60 

Union Carbide and Nuclear Co. i n  Inyo County, Cel tor  Chemical Corp. i n  
Humboldt County, and Mountain Copper Co. i n  Shasta County produced 94 percent  
of t h e  t o t a l  Ca l i fo rn ia  output ,  a s  shown i n  t a b l e  48. The remainder came from 
11 other  opera t ions  within t h e  S ta t e .  

V i r t u a l l y  a l l  of t h e  copper recovered from Nevada ores  i n  1960 came from 
proper t ies  of Kennecott Corp. i n  White Pine County; The Anaconda Company i n  



Lyon County; B r i s t o l  S i l v e r  Mines Co., Lincoln County; and t h e  Copper Canyon 
Group of claims i n  Lander County. Although 26 a c t i v e  mines cont r ibuted  t o  the  - 
t o t a i  output ,  only 10 were c l a s s i f i e d  a s  copper mines. 

TABLE 48. - Copper ( o r e  and metal)  supply, 1960 

" ~ i g u r e s  withheld t o  avoid d i sc los ing  ind iv idua l  company data .  
Imports (unmanufactured) : 

Mines................................. 
Smelters.............................. 
Product ion ,  mine: ....... Quantity,  sho r t  tons  metal... 

Value, s h o r t  tons  metal............. 
Production, sme l t e r :  ........ Quanti ty,  s h o r t  tons  metal.. 
Average va lue ,  per pound, metal....... 
Producer r e f i n e d  s tocks ,  

Dec. 31....................short tons  
Imports.........................do.... 
E~po?X~.........................do.... I (6 ) 

Ore.. .......... shor t  tons  
Concentrates.......do.... 
Matte..............do.... 
Blister............do.... 
Refined............do.... 
Scrap..............do.... 

4 ~ h r o u g h  seapor t s  only. 
'Not appl icable .  
' Exports : 

(4 )  (6)  

Ores, concent ra tes  and matte  
(copper content)......... ...... s h o r t  tons  

Scrap.................... ........... do.... 
Pipes and tables....................do.... 
P l a t e s  and sheets...................do.... .. Wire and cable.. .................. ..do.. 
Other...............................do.... 

United S t a t e s  
130 

15 

1,080,000 
$693,468,000 

1,811,000 
$0.321 

98,000 
c3) 

l ~ h r e e  mines y ie lded  94 percent of t o t a l  output.  

United S t a t e s  
10,000 
66,000 

5,000 
298,000 
143,000 

3,000 

Ca l i fo rn ia  
14 - 

1,100 
$698,000 

- - 
- 

( 3 ) ( 4 )  

United S t a t e s  

Nevada 
10 
1 

77,500 
$49,745,000 

( a )  - 
- 

(5 ) 
( 5  ) 

Cal i fo rn ia  
" 
100 - - 

1,300 - 

Cal i fo rn ia  

Copper Demnd--California Chemical Indus t ry  

The tonnage of copper and copper compounds used i n  chemical manufacturing 
a s  shown i n  t a b l e  49 was repor ted  a t  16 p l a n t s  operated by t h e  13  companies 
s h m  i n  t a b l e  50. A s  a b a s i s  f o r  comparison, of t h e  1,350,000 s h o r t  tons  of 
r e f ined  copper consumed i n  t h e  United S t a t e s  i n  1960, 1,036 tons was consumed 
by chemical p l an t s .  P r i ces  paid f o r  copper compounds were highly v a r i a b l e  
depending on type,  form, p u r i t y ,  concent ra t ion ,  and container .  The O i l ,  Paint  
and Drug Reporter l i s t s  a wide v a r i e t y  of copper compounds and t h e i r  p r i c e  
ranges. V i r t u a l l y  a l l  t h e  copper compounds consumed by t h e  Ca l i fo rn ia  



chemical indus t ry  were produced i n  Cal i forn ia .  Uses included s p e c i a l t y  clean- 
ing  prepara t ions ,  po l i shes ,  p a i n t s ,  f e r t i l i z e r s ,  i n s e c t i c i d e s ,  and a  v a r i e t y  
of o the r  inorganic chemicals. 

Severa l  comnmn standard s p e c i f i c a t i o n s  were c i t e d  (i), inc luding  ASlM 
D964 f o r  copper powder used i n  an t i - fou l ing  p a i n t s ,  and D912 used f o r  t h e  same 
purpose. 

TABLE 49. - Copper (metal  and compounds) consumption by t h e  
Ca l i fo rn ia  chemical i ndus t ry ,  1960 

P lan t s  r epor t ing  consumption o f :  I 

TABLE 50. - Consumers of copper and copper compounds r epor t ing  
chemical usage i n  C a l i f o r n i a ,  1960 

Scrap c o p p e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Copper oxide...................................................... 
Copper sulfate.................................................... 

Tota l  consumption i n  a b w e  plants...................... ... shor t  tons  
Tota l  va lue ,  delivered.............................................. 
Average va lue ,  per sho r t  ton ,  delivered............................. 

American Marine Pain t  Co. Mountain Copper Co. 
Ca l i fo rn ia  Chemical Co. Narmco Resins & Coatings Co. 
Coas ta l  Chemical Co. Secur i ty  Pa in t  Manufacturing Co. 
F u l l e r ,  W. P., & Co. She l l  Chemical Co. 
Hawley, H. F., Chemical Co. Tec-Chemical Co. 
I n t e r n a t i o n a l  Pa in t  Co. United Heckathorn Co. 
Lef f  ingwe 11 Chemica 1 Co. 

4 
5 
3 

1,800 
$862,000 

(11 

Diatomite Supply--Calif orn ia  and Nevada 

I ~ i ~ h l ~  v a r i a b l e  p r i c e  depending on form. Scrap copper s o l d  on t h e  order  of 
$565.00 per s h o r t  t on  and copper s u l f a t e  c r y s t a l s  s o l d  fo r  $220 t o  $660 per 
ton depending on p u r i t y  and quan t i ty  purchased. Some copper s u l f a t e  was 
m r k e t e d  a s  s o l u t i o n  t o  t h e  Ca l i fo rn ia  chemical industry.  

Most of t h e  d ia tomi te  produced i n  Ca l i fo rn ia  ( t a b l e  51) came from two 
producers, and t h e  f i g u r e s  were concealed t o  avoid d i sc los ing  company conf i -  
d e n t i a l  data.  Ca l i fo rn ia  led  a l l  S t a t e s  i n  production i n  1960. Most of t h e  
output came from open p i t  operat ions a t  Lompoc i n  Santa Barbara County, but  
tonnages a l s o  were mined i n  Kern and Napa Counties. The ma te r i a l  was proc- 
essed mainly i n  m i l l s  near  t h e  p i t  s i t e s .  Crude m a t e r i a l  was prepared f o r  a  
wide v a r i e t y  of markets i n  nearby processing p l a n t s  of Great Lakes Carbon 
Corp. and Johns-Manville Corp. Most of t h e  f i n i s h e d  d ia tomi te  was consumed 
a s  a  f i l t e r  a i d ,  f i l l e r - c a r r i e r ,  and i n  thermal and a c o u s t i c a l  products. 

Nevada was second i n  d ia tomi te  production i n  1960. There were f i v e  open 
p i t  opera t ions ;  one each i n  Church i l l ,  Esmeralda, Lincoln, Pershing, and 
Storey Counties. Increased output  was a t t r i b u t e d  t o  t h e  development of two 
new p i t s  of f i l t e r - g r a d e  d ia tomi te  i n  Pershing County by The Fagle-Picher Co. 
which supplemented t h e  output from t h e  company's mine i n  Pershing County, 
where production began i n  1958. 



Prepara t ion  p l a n t s  were operated i n  conjunct ion with t h e  open p i t  mines 
i n  Esmeralda, Pershing, and Storey Counties. Crude ma te r i a l  from t h e  
Churchi l l  County depos i t  was processed i n  t h e  producer ' s  Lyon County p lant .  

TABLE 51. - Diatomite supply, 1960 

1 United 1 Cal i fo rn ia  I Nevada 
S t a t e s  

Producers.................................... I I10  1 6 1 " 3 
Production: 
Quantity.........................short tons  
Value.. ..................................... $2,414,000 

Diatomite Demand-Calif orn ia  Chemical Indus t ry  

Average va lue ,  per  sho r t  ton ,  f.0.b. source.. 
Imports.............................long tons  
Exports................................do.... 

Table 52 shows t h e  tonnage of d ia tomi te  consumed by t h e  chemical compa- 
n i e s  l i s t e d  i n  t a b l e  53. I n  a d d i t i o n  t o  t h e s e  p l an t s  r e p o r t i n g  s p e c i f i c  
q u a n t i t i e s  valued a t  more than  $1,000, about 25 chemical p l a n t s  u t i l i z e d  
q u a n t i t i e s  of diatomaceous e a r t h  valued a t  l e s s  than $1,000. 

A l l  t h e  d ia tomi te  consumed o r ig ina ted  i n  Ca l i fo rn ia  and Nevada; i t  was 
usua l ly  obtained d i r e c t l y  from t h e  producer. 

l ope ra t ed  13 plants .  
'operated 5 mines. 
3 ~ a s e d  on p r i o r  t h r e e  years .  Domestic indus t ry  c o n s i s t s  of 10 f i rms  with 13 

p lants .  Leading t h r e e  f i rms  supply most of t h e  production. 
4Figures  withheld t o  avoid d i s c l o s i n g  ind iv idua l  company data .  
' ~ v e r a g e  va lue  1960-62 production. 
" ~ o t  appl icable.  

Through seapor t s  only. 

$50.00 - 
92,000 

Numerous uses of d ia tomi te  were reported.  The major ones included 
p a i n t s ,  c leaning  compounds, soaps,  cosmetics,  r e s i n s ,  and f i l t e r  a i d s  ( f o r  
pharmaceuticals,  water i n  swinrming pools ,  o i l s ,  organic and inorganic 
chemicals). 

The na ture  and types of diatoms present  and the  content  and na tu re  of 
impur i t i e s  a r e  al l - important  f a c t o r s  i n  meeting requirements of most chemical 
app l i ca t ions .  The t h r e e  bas i c  types of bulk d ia tomi te  marketed a r e  n a t u r a l ,  
ca l c ined ,  and flux-calcined. From each of t hese ,  a v a r i e t y  of products i s  
supplied by manufacturers t o  s u i t  s p e c i f i c  appl ica t ions .  Products vary i n  
p a r t i c l e  s i z e  d i s t r i b u t i o n ,  bulk dens i ty ,  c o l o r ,  chemical i n e r t n e s s ,  and 
o t h e r  proper t ies .  Consumer s p e c i f i c a t i o n s  a r e  sometimes q u i t e  r i g i d ;  they 
a r e  d i f f i c u l t  t o  meet and vary  appreciably from one consumer t o  another  f o r  
equivalent  uses. 

(4 ) - 
30,000 

According t o  some leading consumers i n  t h e  Ca l i fo rn ia  chemical indus t ry ,  
producers of d ia tomi te  usua l ly  provide s tandards and conduct t e s t s  f o r  t h e  

c4 ) 
P )  (6)  



var ious  chemical u ses ;  consequently each supp l i e r  of d ia tomi te  i s  expected t o  
maintain q u a l i t y  wi th in  t h e  limits of da t a  shee t s  provided. I n  a d d i t i o n  t o  
recommendations made f o r  t h e i r  d ia tomi te  products ,  t h e  usua l  p r a c t i c e  i s  f o r  
producers t o  provide s tandard samples. The few s p e c i f i c a t i o n s  s t i p u l a t e d  by 
ind iv idua l  consumers of diatomite  a r e  based on t h e  p rope r t i e s  of t h e  new mate- 
r i a l s  which have proven t o  be most s a t i s f a c t o r y  f o r  t h e i r  purposes. Consumers 
f o r  s p e c i a l t y  app l i ca t ions  such a s  f i l t r a t i o n  have t h e i r  own requirements i n  
some ins t ances ,  based on d e f i n i t e  chemical and p a r t i c l e - s i z e  spec i f i ca t ions .  
Pol ish and ab ras ive  use r s  a l s o  spec i fy  p a r t i c l e  s i z e  and freedom from impuri- 
t i e s .  Few standard t e s t  methods a r e  used,  although some re fe rences  were made 
t o  ASTM s p e c i f i c a t i o n s  D-604-42 and D719-51 concerning diatomaceous s i l i c a  
pigments. 

TABLE 52. - Diatomite consumption by t h e  Ca l i fo rn ia  
chemica 1 indus t ry ,  1960 

TABLE 53. - Consumers of d ia tomi te  r epor t ing  chemical 
usage i n  Ca l i fo rn ia ,  1960 

Plants  r epor t ing  consumption....................... ........... 
Tota l  consumption i n  above plants...................short tons  
Tota l  va lue ,  delivered........................................ 
Value range, per s h o r t  ton, delivered.. ....................... 
Typical f r e i g h t  r a t e ,  per sho r t  ton, Lompoc, Cal i f . ,  t o  

San Francisco................................................ 

American Agar & Chemical Co. 
Barnet t  I abora to r i e s  , Inc. 
Benton, C. H. ,  Co. 
Ca l i fo rn ia  Chemical Co. 
Coast Manufacturing & Supply Co. 
De Soto Chemical Coatings, Inc. 
Dow Chemical Co. 
D o m n  Products,  Inc. 
Du Bois Chemicals, Inc. 
Dunne, Frank W., Co. 
E-2-Est Products Co., Inc. 
FMC Corp. 
Hawley, H. F. Chemical Co. 
I n t e r n a t i o n a l  Minerals & Chemicals Corp. 
Kaiser Chemical Corp. 
Kl ix  Chemical Co., Inc. 
Lever Brothers Co. 
Maas, A. R., Chemical Co. 

40 
6,300 

$331,000 
$28.00-$220.00 

$7.20 

McCloskey Varnish Co. of t h e  West 
' I ~ e ~ o r t e d  f o r  two plants .  

Mountain Copper Co., Ltd. 
National  Lead Co. 
O'Brien Corp. of San Francisco 
P a c i f i c  Soap Co. 
Patek & Co. 
P i t t sburgh  P l a t e  Glass Co. 
Rhodes, D. H. & Co. 
Riker Laboratories ,  Inc. 
Scof ie ld ,  L. M., Co. 
Shannon Luminous Mate r i a l s  Co. 
She l l  Chemical C0rp.l 
She l l  O i l  Co., Inc. 
Sherwin-Wi l l iams Co. 
S tau f fe r  Chemical Co.' 
Synkoloid Co. 
United Heckathorn Co. 
Vegetable O i l  Products Co. 
Vi-Cly I n d u s t r i e s ,  Inc. 
Vi-Jon Labora tor ies ,  Inc. 

Performance t e s t s  f o r  s p e c i f i c  a p p l i c a t i o n s  a r e  not  s tandardized.  Depend- 
ing upon t h e  use ,  samples a r e  sometimes t e s t e d  t o  determine moisture content  
( f r e e  and combined), dry screen  analyses ,  apparent  dens i ty  (wet,  dry,  and 
v ib ra t ed ) ,  absorpt ion  capaci ty ,  impur i t i e s ,  c o l o r ,  pH, p a r t i c l e  s i z e ,  



microscopic appearance, and chemical composition. For a p p l i c a t i o n  a s  a f i l t e r  
a i d ,  t e s t s  a r e  conducted t o  determine t h e  flow r a t e  and c l a r i t y  of t h e  
f i l t r a t e .  

Gypsum Supply--California and Nevada 

A s  shown i n  t a b l e  54, crude gypsum and gyps i t e  output i n  Ca l i fo rn ia  and 
Nevada t o t a l e d  1,616,000 tons  i n  1960, of which 892,000 tons  was a g r i c u l t u r a l  
gypsi te .  Producers so ld  878,000 tons  of gyps i t e  from S t a t e  production. 
According t o  f i g u r e s  of t h e  Cal i forn ia  Department of Agr icul ture ,  a t o t a l  of 
1,086,000 tons inc luding  out-of-State sources was consumed i n  Ca l i fo rn ia  i n  
1960. Kern County a lone  produced 730,000 tons  during t h e  year .  Gypsum a l s o  
was produced i n  Kings, Merced, San Luis Obispo, and Santa Barbara Counties,  
s o l e l y  f o r  a g r i c u l t u r a l  use. 

TABLE 54. - Gypsum supply,  1960 

1 United I Cal i fo rn ia  I Nevada 
I S t a t e s  

Producers................................ I '30 1 13 1 3 
Production : 

Quantity.. ................... shor t  t ons  
Value.................................. 

Average value,  per  sho r t  ton ,  f.0.b. 
source.................................. 

Producer s tocks ,  Dec. 3l.......short tons  
Imports (crude)....................do.... 
Exports (crude)....................do.... 
' loperated 69 p lants .  Four f i rms  accounted 

$3.85 $2.28 $3.39 
3,400,000 159,000 

f o r  over 80 percent  of t h e  output.  
'Canada 83 Mexico 10 percent ,  Jamaica 6 percen;, and o ther  1 percent.  
3Through seapor t s  only; 245,627 shor t  t ons  valued a t  $224,914 entered San 

Francisco p o r t  and 223,917 s h o r t  tons  va lues  a t  $203,000 entered  Ias 
Angeles p o r t  from Mexico. 

4 ~ o t  appl icable .  
' seaport  shipments only. 

Rock gypsum was mined i n  Imperial  and Rivers ide  Counties f o r  use i n  manu- 
f ac tu r ing  bui ld ing  products ,  and i n  Ventura County f o r  use a s  a r e t a r d a n t  f o r  
cement. A p l a n t  i n  Alameda County recovered gypsum from s a l t  water b i t t e r n s  
a s  a byproduct of magnesium production. The gypsum was so ld  f o r  use  i n  a g r i -  
c u l t u r e  and a s  a cement r e t a rdan t .  Calcining p l a n t s  were operated a t  p l a s t e r  
and board m i l l s  i n  Alameda, Contra Costa, Imperial ,  Los Angeles, and Rivers ide  
Counties. 

Crude gypsum production i n  Nevada t o t a l e d  806,000 tons i n  1960. Crude 
gypsum was shipped from Clark County, Nev., t o  gypsum board p l a n t s  i n  Los 
Angeles and Newark, Ca l i f . ,  and f o r  use a s  a cement r e t a r d a n t  and i n  s o i l  
conditioning. The remaining output was processed a t  c a l c i n i n g  p l a n t s  i n  Clark 
and Washoe Counties ,  Nev., and a t  Ca l i fo rn ia  p l a n t s ,  f o r  cons t ruc t ion  
purposes. 



Gypsum Demand--California Chemical Indus t ry  

Table 55 shows t h e  tonnage of gypsum consumed by t h e  companies l i s t e d  i n  
t a b l e  56. 

V i r t u a l l y  a l l  t h e  gypsum used i n  p a i n t s ,  varn ishes ,  wood preserva t ives ,  
and i n s e c t i c i d e s  i n  Ca l i fo rn ia  was l o c a l l y  produced. A g r i c u l t u r a l  gyps i t e  
used i n  d i r e c t  s o i l  a p p l i c a t i o n  was o u t s i d e  SIC 28. 

Ground gypsum i s  used i n  t h e  p a i n t  indus t ry  under t h e  c o m e r c i a 1  names of 
" t e r r a  a lba"  and "mineral white." Although gypsum has  a low r e f r a c t i v e  index 
and usua l ly  i s  not  s u i t a b l e  f o r  use  a s  a pigment i n  o i l  p a i n t s ,  i t  i s  used i n  
t h e  manufacture of low-cost lake pigments and a s  a base  f o r  co ld  water pa in ts .  

Gypsum f o r  use  i n  i n s e c t i c i d e s  i s  seldom used a lone ,  because it i s  com- 
pa ra t ive ly  dense a f t e r  gr inding;  i t  may be  mixed with k a o l i n  t o  inc rease  i t s  
f lowab i l i t y .  The use of gypsum a lone ,  however, would probably minimize t h e  
d i spe r s ion  of t h e  i n s e c t i c i d e  product i n  high winds. 

TABLE 55. - Gypsum consumption by t h e  Ca l i fo rn ia  
chemical indus t ry .  1960 

Fre ight  c o s t  range, per sho r t  ton.............................. 1 $2.00-$10.00 
\Calcined;  crude gypsum averages about $6.00 per sho r t  t on  del ivered.  

P lan t s  r epor t ing  consumption................................... 
Tota l  consumption i n  above plants....................short tons  
Tota l  va lue ,  de l ivered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
value range, per sho r t  ton,  de l ive red  .......................... 

TABLE 56. - Consumers of pypsum repor t ing  chemical 
usage i n  Ca l i fo rn ia ,  1960 

12 
3,200 

$40,000 
1$6.00-$25.00 

Boyle & Co. 
Du Bois Chemicals, Inc. 
Dunne , Frank W. , Co. 
Fac tor ,  Max & Co. 
Finch Pain t  & Chemical Co. 
Jones-Hamilton, Inc. 

National  Lead Co. 
P lant  Food Corp. 
Rhodes, D. H., & Co. 
Stone, E. B., & Son Co. 
Synkoloid Co. 
United Heckathorn Co. 

Iodine Supply--California and Nevada 

Iodine production dec l ined  sharp ly  i n  Cal i forn ia  i n  1960. Waste o i l  wel l  
b r ines  were pumped from t h e  Los Angeles bas in  t o  t h e  Dow Chemical Co. Orange 
County e x t r a c t i o n  p l a n t  f o r  production of  iodine  compounds. Deepwater Chemi- 
c a l  Co. Ltd. recovered a small quan t i ty  of iodine  a t  i ts  p l a n t  a t  Compton, 
Los Angeles County, i n  e a r l y  1960 but  subsequently suspended recovery opera- 
t i o n s  and began purchasing crude iod ine  f o r  use  i n  manufacturing iod ine  s a l t s .  
Iodine production f i g u r e s  a r e  not  revea led  i n  t a b l e  57 t o  avoid d i sc los ing  
company c o n f i d e n t i a l  data.  
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TABLE 57. - Iodine supply, 1960 

I United I Cal i fo rn ia  I Nevada 

Iodine Demand--California Chemical Indus t ry  

Producers..................................... 
Product ion : 

Quantity.......................... ....p ounds 
Value....................................... 

Average va lue ,  per pound, f.0.b. source....... 
Imports (crude).  ............... .........p ounds 
ExPo~~s...................................~~.. 

Dow Chemical Co. u t i l i z e d  i t s  cap t ive  output  of iodine  i n  producing 
r e f i n e d  iod ine  products f o r  use i n  t h e  manufacture of a  wide v a r i e t y  of i tems,  
inc luding  dyes tu f f s ,  hea t - sens i t i ve  p a i n t s ,  l i gh t -po la r i z ing  m a t e r i a l s ,  and 
s p e c i a l  gas masks. Consumption data  on purchases of elemental  iodine  were 
provided by Regent S c i e n t i f i c  Co. and Deepwater Chemical Co. The consumption 
f i g u r e  f o r  Cal i forn ia  cannot be d isc losed  ( t a b l e  58),  bu t  1,944,000 pounds 
was consumed i n  t h e  United S t a t e s  i n  1960. The O i l ,  Pa in t  and Drug Reporter 
quoted p r i c e s  of $1.10 per pound f o r  crude iodine  i n  kegs and $2.20 a  pound 
f o r  resublimed, USP grade i n  drums, f.o.b., works. 

Chlorine and bromine were s u b s t i t u t e d  f o r  iodine  and iod ine  compounds 
wherever poss ib l e ,  a s  they a r e  l e s s  expensive mater ia l s .  Some s u b s t i t u t e s  f o r  
i od ine  compounds and a n t i s e p t i c s ,  such a s  mercurochrome and a n t i b i o t i c s ,  were 
used. 

lProduct ion  came from 3 opera t ions  of t h e  Dow Chemical Co. i n  southern 
Ca l i fo rn ia ;  r e f ined  iodine  and iodine  compounds were produced i n  about 50 
p l a n t s ,  mainly i n  Eastern S ta t e s .  

' ~ i g u r e s  withheld t o  avoid d i sc los ing  ind iv idua l  company da ta .  
'Chile 76 percent ,  Japan 24 percent .  

Through seapor ts  only. 
5Not appl icable .  

S t a t e s  
l1 

(2 ) 
(2 
( 2 )  . 1,894,000 

251,000 

l1  

(2 ) 
(2 ) 
(2 . 72,000 

446,000 

TABLE 58. - Iodine (elemental)  consumption by t h e  Ca l i fo rn ia  
chemical indus t ry ,  1960 

- 
- - - 

(5 ) 
(5 ) 

.. P l a n t s  r epor t ing  consumption........................................... 
T o t a l  consumption i n  a b w e  plants. .  .......................... ......p ounds ................................................... T o t a l  va lue ,  de l ivered  
Average value,  per pound, delivered...................................... 

2  
(I) 

( I )  
(21 ' ~ i ~ u r e s  withheld t o  avoid d i sc los ing  ind iv idua l  company data.  

'The fol lowing per  pound p r i c e s  were quoted by O i l ,  Pa in t  and Drug Reporter : 
Crude iodine  i n  kegs, $0.95-$1.10; resublimed iodine ,  USP, $2.00-$2.22; 
a m n i u r n  iodide ,  NF, drums, b o t t l e s ,  $4.26; calcium iodide ,  j a r s ,  
$4.27-$4.52; potassium iodide ,  USP c r y s t a l s ,  g ranular ,  powdered, drums, 
$1.40-$1.55; sodium iodide ,  USP, 300-pound drums, $1.98-$2.13. 



I ron  Oxide Pigments Supply--California and Nevada 

A s  C. K. Williams Co. of Emeryville,  Alameda County, a subs id iary  of 
Charles P f i ze r  Co., was t h e  only producer of i r o n  oxide pigments i n  Ca l i fo rn ia  
i n  1960, da t a  could n o t  be shown i n  t a b l e  59. Most of t h e  output  was brown, 
red ,  and yel low i r o n  oxides made from scrap  i ron ,  us ing  a c i d s  and caus t i c s .  
Small tonnages of hemat i te  from Arizona and l imoni te  from Oregon were used t o  
make n a t u r a l  brown i r o n  oxide, ven t i an  red ,  and ocher pigments. I n  a d d i t i o n ,  
some f in i shed  i r o n  oxide pigments were shipped i n t o  Ca l i fo rn ia  from 
Pennsylvania. 

Nevada repor ted  no production of i r o n  oxide pigments i n  1960. 

TABLE 59. - I ron  oxide pigments supply. 1960 

I United 

Pigment mines................................... 
Iron mines...................................... 
Production, pigment mines: 
Quantity............................short tons  
Value......................................... 
Average va lue ,  per t on ,  f.o.b................. 

Production, i r o n  mines: 
Q?iantity............................short t ons  
Value......................................... 
Average va lue ,  per t on ,  f.o.b................. 

Imports...............................short t ons  

:al i f  orn ia  

r i a l  t o  t h e  pigment manufacturing industry.  
'see t a b l e  A-2 (appendix). 
3 ~ o  appl icable .  

Through seapor t s  only. 

Nevada 

(" 
Exports...................................do.... I 4,000 130 

I ron  Oxide Pigments Demand--California Chemical Industry 

(3 ) 
(3 ) 

Table 60 shows t h e  tonnage of i r o n  oxide pigments consumed by t h e  chemi- 
c a l  companies l i s t e d  i n  t a b l e  61. These 28 Ca l i fo rn ia  p l a n t s  consumed i r o n  
oxide pigments a s  raw m a t e r i a l s ,  mainly f o r  use  i n  t h e  manufacture of p a i n t s  
and inks. 

Ic. K. Williams manufactured i ron  oxide pigments from i r o n  sc rap ,  imported a 
small  tonnage of ores  from Arizona and Oregon, and operated a pigment mine 
i n  Colorado. Ca l i fo rn ia  i r o n  o r e  producers repor ted  no s a l e s  of raw m t e -  

I n  add i t ion  t o  uses of i r o n  oxide pigments i n  p a i n t s ,  they a r e  a l s o  used 
t o  co lo r  roof ing  m a t e r i a l s ,  concre te  and s tucco ,  rubber ,  and f l o o r  t i l e .  
Sienna, formerly used i n  p r i n t i n g  ink ,  has  been replaced t o  a l a rge  ex ten t  by 
other  pigments of b r igh te r  shades. (Only 81,000 tons  w a s  consumed f o r  a l l  
uses i n  t h e  United S t a t e s  i n  1960.) According t o  t h e  O i l ,  Pa in t  and Drug 
Reporter,  t h e  market p r i c e  of i r o n  oxide pigments ranged from 6 t o  16 c e n t s  a 
pound, depending on type and qua l i ty .  



The consumers i n  t h e  pa in t  industry gene ra l ly  r e q u i r e  conformance of t h e  
supp l i e r  t o  AS'IM Tenta t ive  Spec i f i ca t ion  D767-52T f o r  t h e  pigment Venetian 
r ed ,  where provis ion  i s  made f o r  t h r e e  types. Red and brown i r o n  oxide pig- 
ments come under AS?M Spec i f i ca t ion  D84-51; raw and burnt s ienna come under 
D765-48 and D763-48; and yellow i r o n  oxide pigments a r e  covered by 
Spec i f i ca t ion  D768-47. 

TABLE 60. - I ron  oxide pigments consumption by t h e  Ca l i fo rn ia  
chemical i ndus t ry ,  1960 

San Francisco................................................ I $9.00 
' I ~ r u d e  oxide p igmen~s ;  f in i shed  oxide pigments so ld  f o r  $180.00 t o  $325.00 per 

P lan t s  r epor t ing  consumption................................. . 
T o t a l  consumption i n  a b w e  plants............,......short tons  
To ta l  va lue ,  delivered.......................,................ 
Value range, per s h o r t  ton ,  delivered.. ....................... 
Typical  f r e i g h t  r a t e ,  per sho r t  ton ,  Arizona t o  

shor t  ton.- ( ~ v e r a g e  of a l l  types was-$90.00 per ton.) 

18 
2,200 

$198,000 
1$12.00-$34.00 

TABLE 61. - Consumers of i r o n  oxide pigments r e p o r t i n g  
chemical usage i n  Ca l i fo rn ia ,  1960 

Amercoat Corp. 
American Marine Co. 
Cal i forn ia  Ink Co., Inc. 
De Soto Chemical Coatings, Inc. 
Finch Pain t  & Chemicals Co. 
F u l l e r ,  W. P., & Co. 
Great Western Pa in t  Co. 
Hercules Powder Co. 
I n t e r n a t i o n a l  Pa in t  Co., Inc. 

Kaiser Aluminum & Chemical Co. 
Kl ix  Chemical Co., Inc. 
O'Brien Corp. of San Francisco 
Old Colony Paint  & Chemical Co. 
P i t t sbu rgh  P l a t e  Glass Co. 
Poly Resins Co. 
Sherwin-Wi l l iams Co. 
United Heckathorn Co. 
Williams, C. K., & Co. 

Lead Supply--California and Nevada 

Table 62 shows t h e  tonnage of lead produced i n  the  United S t a t e s ,  
Ca l i fo rn ia ,  and Nevada i n  1960. Lead and lead-zinc ores  were mined i n  Alpine,  
But te ,  Inyo, Mono, Nevada, San Bernardino, and Shasta Counties i n  Ca l i fo rn ia ,  
but  the  Defense and Santa Rosa mines i n  t h e  Modoc and Lee d i s t r i c t s ,  respec- 
t i v e l y ,  of Inyo County were t h e  primary sources i n  1960. 

Of t h e  t o t a l  lead  produced i n  Nevada, 85 percent  was r e c w e r e d  from lead 
o r e s ,  8  percent  from copper o res ,  5 percent  a s  a  r e s idue  r e s u l t i n g  from t r e a t -  
ing  manganese o r e s ,  and 2 percent  from a l l  o the r  primary sources. Three lead 
mines i n  Elko County, one each i n  Eureka and White Pine Counties,  and a  copper 
mine i n  Lincoln County were t h e  source of more than three- four ths  of t h e  lead 
produced. I n  a l l ,  36 mines cont r ibuted  t o  t h e  output.  



TABLE 62. - Lead ( o r e  and metal) supply. 1960 

Mines...................................... 
Smelters................................... 
Production, ore :  

Quan t i ty  ( l e a d  content)........short tons 
Value.................................... 

Production, metal :  
Domestic.......................short tons 
Foreign............................do.... 

Average s a l e s  p r i c e  per  pound.............. 
Producer s tocks ,  Dec. 31, 
refined.........................short tons  

Imports, o re s ,  concent ra tes  
bullion.............................do.... 

Imports, p igs  and bars...............do.... 

United 
S t a t e s  

135 
11 

246,669 
$57,722,000 

228,899 
153,557 

$0.117 

248,000 

146,000 
206 .OOO 

Cal i forn ia  

10 
1 

400 
$103,000 

50 - 
(" 

- 
- 

67 

Nevada 

36 - 
987 

$231,000 

- - 
(2 ) 

- 
- 

ments which i n  turn  shippeh 11,770 tons  of white lead (dry)  valued a t  
$4,806,000; 6,170 tons of white  l ead  ( i n  o i l )  valued a t  $2,810,000 (weight 
of white  lead only but  va lue  of p a s t e ) ;  22,600 tons  of red lead valued a t  
$6,843,000; and 98,600 tons  of l i t h a r g e  valued a t  $26,951,000. 

Exports. a l l  forms...................do.... 

Over 80 percent  of t h e  white  lead produced went i n t o  pa in t  and o ther  chemical 
a p p l i c a t i o n s ;  r e d  lead used i n  p a i n t s  accounted f o r  nea r ly  ha l f  of t h e  pro- 
duct ion,  and many of t h e  uses  included ( s e e  p. 686, 1960 Minerals Yearbook, 
vol.  I )  under other  undoubtedly could be c l a s s i f i e d  i n  t h e  chemical group. 

2 ~ o t  ava i l ab le .  
3Not appl icable .  

Lead and Lead Compounds Demand--California Chemical Indus t ry  

'1265,000 shor t  tons  of primary lead  was shipped t o  manufacturers of lead  pig- 

Table 63 shows t h e  tonnage of lead and lead compounds consumed by t h e  
chemical companies l i s t e d  i n  t a b l e  64. These ma te r i a l s  came mainly from 
Cal i forn ia  sources,  but  some compounds were obtained from Missouri,  New 
Jersey,  and New York. Lead and lead compounds were requi red  by t h e  Cal i forn ia  
chemical indus t ry  f o r  m n u f a c t u r i n g  whi te  lead,  r e d  lead ,  lead  napthenate,  
lead oc toa te ,  lead s t e a r a t e ,  lead t a  l l a t e ,  l i t h a r g e ,  and o ther  lead chemicals. 
Although galena can be used, m e t a l l i c  lead was mainly used i n  pa in t s ,  i nks ,  
p l a s t i c s ,  and rubber. 

(" (3 
. 

6,000 

The major compounds consumed were lead oxide and r e d  lead ,  white  lead 
(a mixture of lead carbonate and l ead  oxide) ,  bas i c  lead s u l f a t e ,  m e t a l l i c  
lead, l i t h a r g e ,  and leaded z inc  pigments. 

1; 500 

About 100,000 tons  of lead was consumed i n  Ca l i fo rn ia  (74,000 tons  a s  
r e f ined  s o f t  lead ,  24,000 tons a s  ant imonial  lead ,  and 2,000 tons  i n  o the r  
forms) f o r  a l l  uses,  but l e s s  than 8 percent  was used i n  pigment manufacturing. 



TABLE 63. - Lead (metal  and compounds) consumption by t h e  
Cal i forn ia  chemical indus t ry ,  1960 

P lan t s  r epor t ing  consumption o f :  
Lead oxide................................................. 
Lead sulfate............................................... 
Meta l l i c  lead.............................................. 
Other lead compounds....................................... 

T o t a l  consumption i n  above plants..................short tons  
T o t a l  va lue ,  delivered.................................do.... 
Value range,  lead oxide, per s h o r t  ton....................... 
Value ranRe, primary lead ,  per s h o r t  ton..................... 1 $216.00-$246.00 
' cons is t s  of about  80 percent  primary lead;  t h e  remainder i s  mainly lead oxide. 

TABLE 64. - Consumers of lead and lead compounds r e p o r t i n g  
chemical usape i n  Ca l i fo rn ia ,  1960 

Amercoat Corp. 
American Marine Paint  Co. 
Armite Laboratories  
Caldow Pa in t  Co. 
Ca l i fo rn ia  Chemical Co. 
Ca l i fo rn ia  Ink Co., Inc., The 
Daw, A. J. P r in t ing  Ink Co. 
De Soto Chemical Coatings, Inc. 
Dunne, Frank W., & Co. 
E l l i s  Paint  Co. 
Finch Pain t  & Chemical Corp. 

F ine  Line Paint  Corp. 
F u l l e r ,  W. P., & Co. 
I n t e r n a t i o n a l  Pa in t  Co., Inc. 
Long Manufacturing Co. 
National  Lead Co. 
Poly Resins Co. 
Secur i ty  Paint  Manufacturing Co. 
Sherwin-Williams Co. of Cal i f . ,  The 
Tibbet ts-Westerf ield Pa in t  Co., Inc. 
Vi-Cly Indus t r i e s ,  Inc. 
Western Lead Products Co. 

ASTM Spec i f i ca t ion  D82-44, Basic S u l f a t e  White Lead f o r  Use i n  Pa in t s ,  
subscribed t o  by most Ca l i fo rn ia  p a i n t  manufacturers,  s p e c i f i e s  t h a t  bas i c  
s u l f a t e  white  lead should con ta in  15 t o  29 percent  lead oxide,  t h e  remainder 
being lead  s u l f a t e .  Zinc oxide i s  l imi t ed  t o  5 percent ,  and t h e  t o t a l  of 
o t h e r  impur i t i e s ,  including moisture and v o l a t i l e  mat te r ,  mst not  exceed 1 
percent ;  s i z e  requirement is  99 percent  passing 325-mesh. 

Red lead was marketed i n  t h r e e  grades under AS'IM Spec i f i ca t ion  D83-41, 
Red Lead Pigment. It was used pr imar i ly  i n  t h e  pa in t  indus t ry .  Other uses  
were i n  c o l o r s ,  l ub r i can t s ,  rubber ,  and miscellaneous unspecif ied uses.  ASM 
recognizes t h r e e  types of red  lead f o r  use  i n  pa in t  (4). These conta in  97, 
95,  and 85 percent  PbzO,, t h e  remainder being PbO. The t o t a l  amount of impu- 
r i t i e s  must not  exceed 1 percent.  

ASM Spec i f i ca t ion  D81-43 f o r  whi te  lead b a s i c  carbonate r e f e r r e d  t o  by 
some consumers, r equ i re s  it t o  be between 62 and 75 percent  lead carbonate;  
i t  should be f r e e  from contaminants; moisture and v o l a t i l e  mat te r  should not  
be  g rea t e r  than 0.7 percent ;  and t h e  t o t a l  of a l l  o the r  impur i t i e s  i s  l imi ted  
t o  1 percent.  Size requirement of b a s i c  lead carbonate i s  t h a t  a t  l e a s t  99 
percent  should pass 325-mesh. 



Other pigments, c h i e f l y  t i tan ium and z inc  pigments, replaced lead pig- 
ments ex tens ive ly  i n  pa in t  formulation. 

Calcium plumbate was repor ted  a s  a  r e l a t i v e l y  new c o m e r c i a l  compound and 
i s  a  s u b s t i t u t e  f o r  red  lead a s  a  r u s t  i n h i b i t o r  when mixed with l i n seed  o i l .  
Orange lead ,  produced by c a l c i n i n g  white  lead ,  was used i n  p r i n t i n g  inks and 
enamels. 

Primary meta l  had a de l ivered  va lue  range of $216 t o  $246 per sho r t  ton. 
The de l ivered  va lue  of lead compounds (mostly oxide) t o  t h e  Ca l i fo rn ia  chemi- 
c a l  indus t ry  ranged from $280 t o  $380 per s h o r t  ton. 

Lime Supply--California and Nevada 

The t o t a l  lime produced i n  Ca l i fo rn ia ,  from 1894 through 1960, was 
6,446,000 shor t  t ons ,  valued a t  $85 mi l l ion .  As shown i n  t a b l e  65, a c t i v e  
p l an t s  i n  Ca l i fo rn ia  produced 345,000 s h o r t  tons  of l ime, valued a t  $5,628,000 
i n  1960. Seven p lan t s  i n  Ca l i fo rn ia  had n i n e  r o t a r y  k i l n s  and t h r e e  sha f t -  
type k i l n s  i n  opera t ion ,  with a  repor ted  annual  lime-burning capaci ty  of 
440,000 tons. 

TABLE 65. - Lime supply, 19601 

Plants...................................... 
Product ion : 
Quantity........................short tons  
Value..................................... 

Average va lue ,  per s h o r t  t on ,  f.0.b. source. 
Imports...........................short t ons  
ExPo~~s...............................~~.... 
I ~ o t  included i n  limestone product ion f igurer  

United 
S t a t e s  

a 156 

5. 

"36 leading p l a n t s  account f o r  72 percent  of t h e  product ion,  and 56 p l a n t s  
account f o r  24 percent  of t h e  production. 

3Figures withheld t o  avoid d i sc los ing  ind iv idua l  company data .  
4None, except 4.5 shor t  tons  of dead-burned dolomite valued a t  $2,000 from 

United Kingdom (through seapor ts  only).  
K NO^ appl icable .  

Ca l i fo rn ia  

The Natividad operat ion of Kaiser Aluminum & Chemical Corp. i n  Monterey 
County, producing dolomit ic  lime, was t h e  l a r g e s t  lime-producing p lan t  i n  t h e  
S ta te .  P l an t s  operated a l s o  i n  Alameda, E l  Dorado, San Bernardino, San Diego, 
and Tuolumne Counties. Lime a l s o  was r e c w e r e d  i n  water-treatment p lants .  

Nevada 

Lime was produced i n  Nevada a t  p l a n t s  i n  Clark and White Counties. Some 
other  grades of lime were produced f o r  use  i n  cons t ruc t ion  a s  well  a s  f o r  
water -pur i f ica t ion ,  sugar r e f i n i n g ,  g l a s s ,  a g r i c u l t u r e ,  and f o r  use  i n  insec-  
t i c ides .  Only a  minor quant i ty  of t h e  hydrated lime produced i n  Nevada was 
consumed i n  t h e  S t a t e ;  most of i t  was shipped t o  Cal i forn ia .  Some Arizona 
lime repor ted ly  was shipped i n t o  California .  



Lime Demand--California Chemical Industry 

Table 66 shows t h e  tonnage of lime consumed by t h e  companies l i s t e d  i n  
t a b l e  67. Of a l l  t h e  many app l i ca t ions ,  i n s e c t i c i d e s  and p a i n t s  accounted f o r  
t h e  major tonnage. (Alkal i  manufacture by t h e  solvay process accounts f o r  t h e  
major U.S. lime consumption; t h i s  i s  not  t r u e  i n  Cal i forn ia  a s  sodium carbon- 
a t e ,  potassium carbonate,  and o ther  s a l i n e  m a t e r i a l s  a r e  ex t r ac t ed  from natu- 
r a l  depos i t s  i n  Cal i forn ia . )  Also, calcium ca rb ide ,  which r equ i re s  a s i g n i f i -  
can t  amount of lime i n  t h e  United S t a t e s ,  i s  not  manufactured i n  Cal i forn ia .  
(As a b a s i s  f o r  comparison, about three-quar te rs  of t h e  lime consumed i n  t h e  
United S t a t e s  f o r  a l l  uses  was f o r  chemical use ,  compared with l e s s  than 10 
percent i n  Cal ifornia .)  

TABLE 66. - Lime consumption by t h e  Ca l i fo rn ia  
chemical i ndus t ry ,  1960 

TABLE 67. - Consumers of lime r epor t ing  chemical 
usage i n  Ca l i fo rn ia ,  1960 

P lan t s  r epor t ing  consumption................................... 
Tota l  consumption i n  a b w e  plants . .  .................. shor t  tons  
To ta l  va lue ,  d e l i v e r e d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Value range, per s h o r t  t on ,  delivered.......................... 
Fre ight  c o s t ,  range per  sho r t  ton... ........................... 

American B e t t e r  Chemicals 
American Potash & Chemical Co. 
Borden Chemical Co., The 
Caldow Paint  Co. 
Cal i forn ia  Chemical Co. 
Chemical Process Co., Inc. 
Coastal Chemical Co. 
Colgate-Palmolive Co. 
Dunne, Frank W., Co. 
Emery I n d u s t r i e s ,  Inc. 

22 
5,600 

$127,000 
$15.00-$35.00 

$3.00-$14.00 

H i l l  Brothers Chemical Co. 
Merck Marine Chemical Co. 
Michel & Pelton Co. 
O i l  Base, Inc. 
S h e l l  Chemical C0rp.l 
S i l v e r  Line Products,  Inc. 
Stone, E. B., & Son 
Synkoloid Co. 
Union Carbide Chemicals Co. 
Union O i l  Co. of Cal i forn ia  
Universal Detergents,  Inc. 

' ~ e p o r t e d  f o r  two p lan t s .  

Commercial-grade limestone, used i n  lime manufacture, was usual ly  high- 
grade,  having low s i l i c a  and low i ron  contents .  High-calcium lime conta ins  
a t  l e a s t  90 percent  CaO and 0-5 percent MgO. Low-magnesium lime conta ins  5-25 
percent  magnesia. Dolomitic, o r  high-magnesium lime, conta ins  25-45 percent  
MgO (3) .  

Lime i s  widely v a r i a b l e  i n  i t s  phys ica l  c h a r a c t e r i s t i c s ,  and, a s  a r e s u l t ,  
t h e r e  were a mul t i tude  of s p e c i f i c a t i o n s  reported. The Ca l i fo rn ia  chemical 
indus t ry  can account f o r  mny  of t h e  uses shown i n  f i g u r e  4. 

Consumers of l a rge  tonnages of lime usua l ly  had ind iv idua l  spec i f i ca t ions .  
Limits a r e  designated on the  s e t t l i n g  r a t e ,  su r face  a rea ,  abras iveness ,  p a r t i -  
c l e  s i z e ,  gradat ion ,  whiteness,  and o the r  p rope r t i e s  f o r  c e r t a i n  uses.  



,. 
FIGURE 4. - Lime Uses. 

ASTM C-46, C-53, C-258, C-259, C-25, C-110, and C-51 a r e  p e r t i n e n t  speci- 
f i c a t i o n  s tandards which should be consul ted  by p o t e n t i a l  suppl ie rs .  

Lime was used extens ive ly  a s  a n e u t r a l i z i n g  agent ,  i n  i n s e c t i c i d e s ,  soap, 
r e s i n s  (phenols) ,  and ( t h e )  e x t r a c t i o n  of s a l t  from brine.  

Captive lime consumption f o r  use i n  processing sodium carbonate,  potas- 
sium s u l f a t e ,  and o the r  chemicals,  such a s  a r e  produced a t  t h e  S tau f fe r  (West 
End Chemical Div.) p l an t  a t  Sea r l e s  Lake, was not  included i n  t h e  t o t a l  s h m  
i n  t a b l e  66. 



Limestone Supply--California and Nevada 

Table 68 shows t h e  tonnage of l imestone and whit ing produced i n  t h e  
United S t a t e s ,  Ca l i fo rn ia ,  and Nevada. Of t h e  limestone and oys t e r - she l l  
produced i n  Ca l i fo rn ia  i n  1960, 80 percent  was used i n  cement and lime manu- 
f a c t u r i n g  (compared with about 40 percent f o r  t h e  United S ta t e s ) .  The 
remainder went i n t o  a g r i c u l t u r a l ,  chemical and miscellaneous app l i ca t ions .  

TABLE 68. - Limestone (crushed and ground) supply, 1960 

I United I Cal i fo rn ia  1 Nevada 

Producers............................. 
Product ion:  

Quantity.. ............... . shor t  tons  
Value.. ............................. 

Average va lue ,  per sho r t  ton ,  
f.0.b. source........................ 

3 ~ r u s h e d  and ground limestone imports a r e  n o t  repor ted  sepa ra t e ly  from other  
s tone  types;  222,000 shor t  tons  of cha lk  and whit ing ( n a t u r a l )  was imported. 

4 N ~ t  appl icable .  

Imports.....................short tons  
ExPo~~s.........................~~.... 

Limestone was quarr ied  i n  Clark and White Pine Counties,  Nev., and was 
used f o r  lime, f l u x ,  and o ther  app l i ca t ions .  Limestone, which c o n s t i t u t e d  a  
major p a r t  of t h e  t o t a l  Nevada s tone  output  i n  1960, was shipped i n  substan- 
t i a l  q u a n t i t i e s  i n t o  Cal i forn ia  f o r  a  v a r i e t y  of chemical uses.  

S t a t e s  
1 ,OOO+ 

450,000,000 
$606,000,000 

$1.35 

Limestone Demand--California Chemical Industry 

=combined with o the r  s tone  types. 
" ~ x c l u d e s  w e r  1 mi l l ion  tons of oys t e r  s h e l l  used i n  cement manufacture. 

(" ) 
926,000 

Table 69 shows t h e  tonnage of l imestone and whit ing consumed by the  chem- 
i c a l  companies l i s t e d  i n  t a b l e  70 a t  t h e i r  Cal i forn ia  p l an t s .  Captive tonnage 
repor ted  by consumers was excluded. 

48 

a 12,457,000 . $20,693,000 

$1.66 

A s  a  b a s i s  f o r  comparison of consumption p a t t e r n s  i n  t h e  United S t a t e s  
and Ca l i fo rn ia ,  t h e  United S t a t e s  consumed 2,637,000 tons  of l imestone f o r  
a l k a l i  manufacturing (none repor ted  i n  Ca l i fo rn ia ) ;  424,000 tons  went i n t o  
f e r t i l i z e r  f i l l e r ,  and 657,000 tons was prepared a s  whiting. Limestone was 
consumed i n  i t s  var ious  forms i n  Ca l i fo rn ia  chemical manufacturing but  p r i -  
mari ly a s  ground limestone ( o r  l imestone whiting).  Whiting i s  a  r a t h e r  loose 
term. The m a t e r i a l  may be e i t h e r  f i n e l y  ground n a t u r a l  calcium carbonate 
( l imestone,  chalk,  marble, o y s t e r s h e l l ,  e tc .  ) o r  t h e  product obtained from 
chemical p r e c i p i t a t i o n .  It may be water-ground, air-ground, sur face- t rea ted ,  
o r  not.  The extent  of prepara t ion  i s  a l l - impor tant  i n  e s t a b l i s h i n g  t h e  va lue ,  
and the  product i n  which i t  i s  used seldom o f f e r s  a  c l u e  a s  t o  t h e  q u a l i t y  
required. 

6  

536,000 
$1,147,000 

$2.15 

446 

, ~ ~ 

C 4 )  
(4 



TABLE 69. - Limestone (crushed and ground) consumption by the  
Ca l i fo rn ia  chemical i ndus t ry ,  1960 

NOTE: Because of t h e  loose use  of t h e  word "limestone" some of t h e  tonnage 
here  might a c t u a l l y  be lime. 

P lan t s  r epor t ing  consumption o f :  
Crushed limestone........................................... 
Ground limestone (whiting).................................. 

To ta l  consumption i n  a b w e  plants...................short tons  
To ta l  va lue ,  delivered........................................ ........................ Value range, per  s h o r t  ton, delivered..  
Fre ight  c o s t  range, per s h o r t  ton............................. 

TABLE 70. - Consumers of l imestone (and whit ing)  r epor t ing  chemical 
usage in  Ca l i fo rn ia ,  1960 

3 
43 

'11,000 
$271,000 

$13.00-$80.00 
$3.00-$8.00 

All-Phase Color Corp. 
American Be t t e r  Chemicals 
American Marine Paint  Co. 
Beacon Pa in t  & Wax Corp. 
Beverly Manufacturing Co. 
Caldow Pa in t  Co. 
Ca l i fo rn ia  Chemical Co. 
Ca l i fo rn ia  Ink Co., Inc. 
De Boom Pain t  Co. 
De Soto Chemical Coatings 
Du Bois Chemicals, Inc. 
hnn-Edwards Corp. 
Dunne, Frank W., Co. 
E l l i s  Paint  Co. 
Fine Line Pain t  Corp. 
F u l l e r ,  W. P., & Co. 
Gibson-Holmes Co. 
Glidden Pain t  Co. 
Grant & Co. 
Great Western Paint  Co. 
Henry, W. W., Co. 
H i l l  Brothers Chemical Co. 

I ~ b o u t  25 percent  crushed limestone and 75 percent  l imestone whiting. About 
145,000 s h o r t  tons of crushed and ground limestone were repor ted  f o r  uses  
r e l a t e d  t o  t h e  chemical industry by limestone producers. 

2 ~ r o u n d  limestone and limestone whiting. Crushed limestone so ld  on t h e  order  
of $8.00 per  s h o r t  ton,  del ivered.  

l ~ e p o r t e d  f o r  two p lan t s .  

I n t e r n a t i o n a l  Coatings Co. 
I n t e r n a t i o n a l  Wood Products Co. 
Kaull ,  G. W. ,  Co. 
L. & H. Pa in t  Products,  Inc. 
Master Put ty Manufacturing Co., Inc. 
Michael-Lawrence Co., Inc. 
National  Lead Co.' 
O'Brien Corp. of San Francisco 
O i l  Base, Inc. 
Old Colony Pain t  & Chemical Co. 
P i t t sburgh  P l a t e  Glass Co. 
Poly Resins Co. 
Rhodes, D. H., & Co. 
Secur i ty  Pa in t  Manufacturing Co. 
S h e l l  Chemical Corp. 
Sherwin-Wil liams Co. 
S i l v e r  Line Products,  Inc. 
Synkoloid Co. 
Tri-City Pa in t  Co. 
Vi-Cly I n d u s t r i e s ,  Inc. 
Viny 1-Line Pain t  Co. 
Vita-Fluor Corp. 
Walker Paint  Co. 

Limestone and marble were t h e  major sources of whit ing f o r  t h e  p u t t y  
indus t ry ,  r ep lac ing  t h e  t r a d i t i o n a l  European c l i f  f s t o n e  chalk. ASTM Speci f i -  
ca t ion  D317-33 r e q u i r e s  t h e  whit ing used i n  o i l  f o r  g laz ing  t o  be f r e e  from 
g r i t ,  v i r t u a l l y  f r e e  from a c i d ,  and t o  conta in  95 percent  calcium carbonate. 



Spec i f i ca t ions  f o r  p u t t y  do not  e s t a b l i s h  l i m i t s  f o r  t h e  f i n e r  p a r t i c l e s  
below 50 microns, which may be important i n  many appl ica t ions .  

A l t e rna te  ma te r i a l s  f o r  l imestone whit ing a s  a  f i l l e r  inc lude  a  v a r i e t y  
of u t e r i a l s  such a s  ground t a l c  and diatomite .  No new mate r i a l s  threa ten  t o  
d i s p l a c e  limestone f o r  most chemical uses  i n  Ca l i fo rn ia .  

The O i l ,  Paint  and Drug Reporter quotes p r i c e s  f o r  calcium carbonate,  a s  
fol lows : 

Natura l ,  dry-ground, a i r  f l o a t e d ,  325-mesh i n  bags, 
c a r l o t s ,  f.0.b. source, s h o r t  ton...................... $10.50 

Natural ,  water-ground t o  0.5 t o  10 microns, i n  bags, 
f.0.b. source.......................................... $30.00 

A s  above but  10 t o  30 micron size....................... $17.00-$18.00 
Chalk, whi t ing ,  325-mesh i n  bags, c a r l o t s ,  f.0.b. source $32.00-$34.00 
P rec ip i t a t ed ,  dense, i n  bags, c a r l o t s ,  f.0.b. source.... $30.00-$38.50 
Surf ace-treated. .  ....................................... $42.00- $44.00 
Ul t r a f ine .  .............................................. $117.50-$167.50 

Depending on t h e  use ,  phys ica l  p rope r t i e s  and chemical composition of 
l imestone a r e  of primary importance. Limestone, e i t h e r  n a t u r a l  o r  ca lc ined  t o  
lime, had by f a r  t h e  widest and most d i v e r s i f i e d  use of a l l  v a r i e t i e s  of s tone ,  
and i t  i s  a  necess i ty  i n  t h e  chemical industry.  (Although limestone was used 
i n  l a rge  q u a n t i t i e s  f o r  t h e  manufacture of soda ash  by t h e  ammonia-soda 
process,  i t  was not  used f o r  t h a t  purpose i n  Ca l i fo rn ia  because t h e r e  a r e  
sources of n a t u r a l  sodium carbonate,  or t rona ,  available--one i n  Cal i forn ia  a t  
Sea r l e s  lake ,  and t h e  o the r  i n  Wyoming. Consequently, l imestone i s  not  a  s ig -  
n i f i c a n t  f a c t o r  i n  soda ash  production i n  Ca l i fo rn ia ;  West End Chemical Co. 
does use some limestone, however.) 

Limestone can have no more than t r a c e  amounts of manganese, c lay ,  i r o n ,  
and magnesia when used i n  producing bleaching powder, according t o  one 
consumer . 

Most of t h e  f i n e l y  ground limestone, o r  l imestone whit ing,  produced was 
used i n  p a i n t ,  rubber ,  and p u t t y ,  i n  t h e  order named. The r e s t  was used f o r  
many d i v e r s i f i e d  chemical purposes, including calcimine,  dyes, f a b r i c s ,  plas-  
t i c s ,  phonograph records ,  d e n t r i f i c e s ,  explosives,  medicine, white  ink ,  g lue ,  
and insec t i c ides .  

P rec ip i t a t ed  calcium carbonate was used i n  t h e  Ca l i fo rn ia  pa in t  and rub- 
ber  i n d u s t r i e s ,  but  s epa ra t e  da ta  a r e  not  ava i lab le .  

Whiting r epor t ed ly  cannot e f f e c t i v e l y  compete i n  pa in t  a s  an o p a c i f i e r  
with z inc  oxide, white  lead ,  and t h e  t i t a n a t e s  because of i t s  lower r e f r a c t i v e  
index, but  it was used by t h e  Ca l i fo rn ia  chemical indus t ry  a s  a n  inexpensive 
f i l l e r  and extender ,  p a r t i c u l a r l y  i n  low-cost o i l  pa in ts .  Whiting i s  the  
s tandard extender f o r  f l a t  wal l  p a i n t s  and enamel undercoats. Water th innable  
p a i n t s ,  which have grown rap id ly  i n  use,  c o n s i s t  e s s e n t i a l l y  of a  pigment, a  
f i l l e r ,  and an organic co l lo id .  Both p r e c i p i t a t e d  and ground whitings a r e  



used, but  s p e c i a l  types of su r face - t r ea t ed  whit ings a r e  p re fe r r ed  under ce r -  
t a i n  condit ions.  The f a c t o r s  c o n t r o l l i n g  t h e  use  of extenders i n  p a i n t s  a r e :  
P a r t i c l e  s i z e  and p a r t i c l e  s i z e  d i s t r i b u t i o n ,  freedom from impur i t i e s ,  tex- 
t u r a l  p rope r t i e s ,  p a r t i c l e  shape, chemical r e a c t i v i t y ,  o i l  absorpt ion ,  co lo r ,  
bulk dens i ty ,  and s p e c i f i c  gravi ty.  Chalk whi t ing  was repor ted  t o  have some- 
what b e t t e r  opac i ty  than limestone or  ~ o a r b l e  whiting. This  may be due t o  t h e  
c h a r a c t e r i s t i c  shapes,  which cause a g r e a t e r  d i spe r s ion  of l i g h t .  

Spec i f i ca t ions  f o r  calcium carbonate products inc lude:  U.S. Navy Speci- 
f i c a t i o n  52C28 ( f o r  p r e c i p i t a t e d  calcium carbonate)  provides f o r  comparison of 
c o l o r ,  absorpt ion ,  consis tency,  and ab ras ion  wi th  a s tandard sample, with 
s p e c i f i c  requirements on p a r t i c l e  s i z e  and composition; ASlM Spec i f i ca t ion  
D1199-52T ( f o r  calcium carbonate used i n  pigments o r  a s  f i l l e r  i n  put ty)  pro- 
v ides  d e t a i l e d  requirements f o r  t h e  grades P.C. ( p r e c i p i t a t e d  calcium carbon- 
a t e ) ,  G.C. (ground minera l ) ,  and G.M. ( a  ground dolomite). 

(Considerable limestone whit ing was used i n  t h e  rubber indus t ry ,  but  only 
syn the t i c  rubber i s  included i n  SIC 28.) Usually, a product i s  spec i f i ed  a s  
containing not  l e s s  than 98 percent  CaCO,, with t h e  following maxima: Free 
CaO, 2 percent ;  copper oxide, 0.005 percent ;  manganese, 0.02 percent ,  wi th  
t r a c e s  of i r o n  oxide, alumina, and s i l i c a .  A major rubber producer s p e c i f i e s  
t h e  following p rope r t i e s :  

Chemica 1 

1. Heating l o s s  with a maxirrmm of 0.2 percent .  
2. I g n i t i o n  l o s s  with a range between 42 t o  44 percent.  
3. A l k a l i n i t y ,  with a maximum requirement of 0.03 percent  maximum. 

Physical 

1. Color, u sua l ly  t o  match a type  sample which w i l l  vary,  depending 
on t h e  p a r t i c u l a r  type and grade ,  from white  t o  gray. 

2. Density,  within a reasonable to l e rance  of t h a t  of a type  sample. 
3. Sieve t e s t ,  t h e  amount remaining on a 325 mesh screen  i s  de ter -  

mined and a maximm l i m i t  spec i f i ed ,  varying from about  0.1 t o  
1 percent ,  depending on grade. 

4. A compounding t e s t  i n  rubber ,  made i n  accordance with a s tandard 
r e c i p e  and procedure. 

Whiting made s p e c i f i c a l l y  f o r  rubber i s  su r face  t r e a t e d  with f a t t y  a c i d s  
t o  inc rease  i t s  d ispers ion  i n  rubber. Whiting i s  used because of i t s  process- 
ing c h a r a c t e r i s t i c s  r a t h e r  than t h e  p r o p e r t i e s  conferred on t h e  f i n a l  product. 

Whitings a r e  not  used i n  a l l  rubber compounds; f o r  example, t i r e  s tocks  
of e i t h e r  t r ead  o r  ca rcas ses  do not  con ta in  whiting. 

Maffnesium Compounds Supply--California and Nevada 

The Western Quarry near  Livermore, Cal if . ,  was operated by Mother Lode 
Rock Indus t r i e s ,  Inc., t h e  only a c t i v e  magnesite mine i n  Ca l i fo rn ia  i n  1960. 



FMC Corp. operated s a l t  water b i t t e r n  ex t r ac t ion  p l a n t s  i n  Alameda and San 
Diego Counties f o r  removal of magnesium hydroxide and magnesium ch lo r ide ,  
respec t ive ly .  Kaiser Aiuminum and Chemical Corp. i n  Monterey County and 
Merck & Co. i n  San Mateo County used ca lc ined  dolomite and limestone t o  
e x t r a c t  magnesium compounds from sea  water.  Such d e t a i l s  a s  can be revealed 
a r e  shown i n  t a b l e  71. 

TABLE 71. - Magnesium compounds supply, 1960 

I United 

Bruc i t e  and magnesite.................crude 
Plants............................compounds 
T o t a l  sho r t  tons produced.............crude 

Do...........................compounds 
Tota 1 value  of product ion. ........... .crude 

Do.. ........................ .compounds 
Average va lue  per s h o r t  ton,  

f.0.b. source........................crude 
Do...........................compounds 

Imports (crude magnesite)........short tons 
Exports (magnesite and magnesia, 

dead-burned).................... .... do.... 734,000 1 ( 6 )  

I00 shor t  tons  of 

Ca l i fo rn ia  
S t a t e s  

6 
2 3 

l499,OOO 
3571,966 

I $2,05 1,000 . $35,155,000 

$4.10 
$6 1.50 

118,000 

92,000 

lrned dolomite was 

Nevada 

lAlso  66,000 shor t  tons  of caus t ic -ca lc ined  magnesia, 506 - 3'- 

r e f r a c t o r y  magnesia, and 1,949,000 shor t  tons of dead-bu 
produced ( s e e  BuMines 1960 Minerals Yearbook f o r  d e t a i l s ) .  

" ~ i ~ u r e s  withheld t o  avoid d i s c l o s i n g  ind iv idua l  company da ta .  
3Also f i v e  p l a n t s  produced 17,500 shor t  tons  of MgC03 (pp t . ) ;  f i v e  p l a n t s  pro- 

duced 320,000 s h o r t  tons  of %(OH),; and seven p l a n t s  produced 160,000 
shor t  tons  of MgCG 

4Sea water and b i t t e r n s  only. 
'A v a r i e t y  of magnesium compounds w a s  imported. 
6Not appl icable .  
7 ~ l s o  magnesite and magnesia (except  dead-burned) and manufacturers n.e.c. 

were exported i n  1960. (See t a b l e  A-3, appendix.) Through seapor ts  only. 

Standard Slag Co. and Basic,  Inc., mined magnesite near  Gabbs, Nye County, 
Nev., and produced caus t ic -ca lc ined  and r e f r a c t o r y  magnesia i n  nearby p lants .  
Basic,  Inc.,  upgraded magnesite by f l o t a t i o n  and shipped b r u c i t e  from stock- 
p i l e s .  Expansion of f a c i l i t i e s ,  which began i n  1958 a t  t h i s  opera t ion ,  was 
completed and allowed a wider range of products (31). 

Magnesium Compounds Demand--California Chemical Indus t ry  

Because two companies consumed most of t h e  magnesium compounds produced, 
t h e  data i n  t a b l e  72 must be concealed. Table 73 l i s t s  t h e  companies t h a t  
consumed magnesium compounds and dolomite f o r  use i n  a v a r i e t y  of chemical 
appl ica t ions .  



Cal i fo rn ia  chemical manufacturers consumed magnesium compounds of tech- 
n i c a l  and USP grades f o r  use i n  f e r t i l i z e r s ,  p l a s t i c s ,  and a  wide v a r i e t y  of 
miscellaneous uses ,  including f i l l e r  f o r  pa in t  and ink. 

V i r t u a l l y  a l l  t h e  magnesium minerals  and compounds came from Ca l i fo rn ia  
sources,  except some magnesium s u l f a t e  which was obtained from Germany. Mag- 
nesium oxide s o l d  on t h e  order  of 28 cen t s  per pound; magnesium carbonate  
( t echn ica l  grade) a t  12 cen t s  per pound; and magnesium s u l f a t e  ( t e c h n i c a l  
grade) so ld  a t  from $2.15 t o  $3.00 f o r  100-pound bags. 

TABLE 72. - Magnesium (minerals  and compounds) consumption by t h e  
Ca l i fo rn ia  chemical indus t ry .  1960 

Plants  r epor t ing  consumption o f :  
Crude minerals................................................. 
Magnesium oxide................................................ 
Metal (powder)................................................. 
S u l f a t e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Silicate....................................................... 

Tota l  consumption i n  a b w e  plants......................short tons  
Total  va lue ,  d e l i v e r e d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Average va lue ,  per  s h o r t  ton,  delivered.......................... 
Fre ight  c o s t  range ,  per shor t  ton................................ 
ITWO companies consumed most of t h e  tonnage reported.  
2 ~ i g u r e s  withheld t o  avoid d i sc los ing  ind iv idua l  company data .  

TABLE 73. - Consumers of magnesium minerals  and compounds r e p o r t i n g  
chemical usage i n  Ca l i fo rn ia ,  1960 

Amercoat Corp. 
American Potash & Chemical 
Caldow Pain t  Co. 
Ca l i fo rn ia  Chemical Co. 
Ca l i fo rn ia  Ink Co., Inc. 
E l l i s  Pa in t  Co. 
EMC Corp. 
H i l l  Brothers Chemical Co. 
Kaiser Aluminum & Chemical 

Kolmar I a b o r a t o r i e s ,  Inc. 
Corp. Merck & Co., Inc. 

Narmco Resins & Coatings Co. 
Phi ladelphia Quartz Co. of Ca l i fo rn ia  
Poly Resins Co. 
Secur i ty  Pa in t  Manufacturing Co. 
Stone, E. B . ,  & Son 
Swift & Co. 

Co. Vita-Fluor Corp. 

Manganese Supply--California and Nevada 

Table 74 shows the  United S t a t e s ,  Ca l i fo rn ia ,  and Nevada production data  
which can be revealed. There was no production of chemical-grade manganese i n  
Cal i forn ia  and Nevada i n  1960. Low grade manganiferous o r e  was shipped t o  an 
Arizona m i l l  from t h e  Buckeye mine i n  t h e  M t .  Oso a rea  of S tan i s l aus  County 
and from a small  mine i n  Tehama County f o r  upgrading and eventua l  consumption 
by Ca l i fo rn ia  s t e e l  producers. 

Manganese, Inc.,  i n  Clark County was t h e  only source of manganese o r e  
concent ra te  i n  Nevada during 1960. The o r e  was nodulized i n  a  nearby p lan t  
before shipment. The t o t a l  shipment (49,076 long tons gross  weight,  valued a t  
$3.3 m i l l i o n )  went t o  General Services Administration. 



Deposits of manganese-bearing rocks a r e  widely dis t r ibuted in  California 
and Nevada. More than 700 loca l i t i e s  i n  44 counties have been prospected. 
About one-fourth of the  deposits have yielded ore. The Federal Bureau of 
Mines, Federal Geological Survey, California Division of Mines, and Nwada 
Bureau of Mines have published numerous reports  on manganese deposits. In 
addit ion,  s lags  from open-hearth and b l a s t  furnaces have been studied a s  
po ten t ia l  sources of manganese. 

TABU 74. - Manganese (ore) supply, 1960 

Producers................................. 
Production: 

Mn w e r  35 pct...short tons (MQ content)  
Mn 5-35 pct.................do.......... 
Mn over 35 pct........value (Mn content) 
Under 35 pct................do.......... 

Average value, f .o.b. source: 
Mn w e r  35 p c t . . . . . . . . . . . . . . . . , . . . . . . . . . .  
Mn 5-35 pct.........................,... 

Producer stocks, Dec. 3l........short tons 
Imports, Mn over 35 pct.............do.... 

United 
States  

39,100 
49,800 

$5,352,090 
$4,466,000 

$66.90 
$6.80 

. , 
'5;000 1 - (8 EXPO~~S.............................~~... I 

lWith the  c lose  of the  domestic purchase program i n  August 1959, the  pat tern  
of the  domestic manganese ore-producing industry changed from approximately 
100 t o  4 producers. 

'NO production i n  1961; plant sold and dismantled. 
3Represents 80,000 tons of ore (gross weight) over 35 percent Mn. 
4 ~ e p r e s e n t s  658,500 tons of ore (gross weight) under 35 percent Mn. 
6Figures withheld t o  avoid disclosing individual company data. 
'From Brazil  35 percent, Africa 34 percent, and India 20 percent. 

'Ihrough seaports only. 
Not applicable. 

'Represents re-exports of imported ore which has been ground and blended. 

California 

Manganese Ore and Compounds Demand--California Chemical Industry 

Nevada 

None of the  canvassed California industr ies  reported consumption of crude 
manganese ore. Table 75 shows data on consumption of manganese compounds. 
The 11 companies l i s t e d  i n  t ab le  76 reported consumption of a variety of man- 
ganese compounds, mainly su l fa te ,  primarily from eastern Tennessee. Some 
items were a l s o  obtained from M i ~ e s o t a .  

No spec i f ic  chemical requirements were designated for  the  manganese com- 
pounds purchased by the  respondents. Based on company products manufactured, 
the  compounds of manganese mainly went i n t o  the manufacture of paint and ink. 
American Potash and Chemical Corp., a t  Henderson, Nev., purchased manganese 
ores from mines i n  Arizona and Mexico i n  1960 for  use i n  the production of 
e lec t ro ly t ic  manganese dioxide. Some addi t ional  companies consumed refined 



manganese chemicals,  such a s  a c e t a t e ,  ch lo r ide ,  bora te ,  napthenate,  o l e a t e ,  
r e s i n a t e ,  and t a l l a t e ,  i n  q u a n t i t i e s  valued a t  l e s s  than $1,000 a t  each p l an t  
dur ing  t h e  year. A s  t hese  items were considered t o  be beyond t h e  f i r s t  market- 
a b l e  s t age ,  they were excluded from t h e  study. 

A v a r i e t y  of ma te r i a l s  can be s u b s t i t u t e d  f o r  manganese i n  some chemical 
a p p l i c a t i o n s ,  depending on c o s t  and o t h e r  f ac to r s .  Manganese carbonate i s  
manufactured and competes with manganese ore. I n  some ins tances  o the r  man- 
ganese chemicals were produced from manganese carbonate. 

TABLE 75. - Manganese (compounds) consumption by t h e  
Ca l i fo rn ia  chemica 1 i ndus t ry ,  1960 

TABLE 76. - Consumers of manganese compounds r epor t ing  chemical 
usage i n  Ca l i fo rn ia ,  1960 

P l a n t s  r epor t ing  consumption o f :  
Manganese s u l f a t e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Manganese carbonate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . - -  
Manganese (o ther  compounds)................................ 

Tota l  consumption i n  above plants.... .............. s h o r t  tons  
To ta l  va lue ,  delivered....................................... 
Value range, per  s h o r t  ton ,  delivered........................ 

American Marine Pain t  Co. 
Ca l i fo rn ia  Chemical Co. 
Ca l i fo rn ia  Ink Co., Inc. 
Coastal  Chemical Co. 
Dunne, Frank W. , Co. 
E l l i s  Pa in t  Co. 

8 
1 
2 

360 
$46,000 

$118.00-$150.00 

Leff ingwell  Chemical Co. 
Parker Rust Proof Co. 
Stone, E. B., & Son 
Swift & Co. 
Vita-Fluor Corp. 

Mercury Supply--California and Nevada 

Well over two-thirds of a l l  mercury produced i n  t h e  United S t a t e s  through 
1960 came from Ca l i fo rn ia  deposi ts .  A s  shown i n  t a b l e  77, 42 mines produced 
mercury i n  Ca l i fo rn ia  i n  1960, with 5 mines producing more than 90 percent  of 
the  t o t a l .  (The New I d r i a  mine, San Benito County; t h e  Mount Jackson mine, 
Sonoma County; t h e  Abbot mine, Lake County; t h e  Buena Vis t a  mine, San Luis 
Obispo County; and t h e  New Almaden mine, Santa Clara County.) 

Mercury was produced i n  20 mines i n  7 count ies  of Nevada, but  3 mines 
i n  Humboldt County produced 90 percent  of t h e  output.  The Cordero mine, t h e  
major mercury producer i n  t h e  S t a t e ,  was t h e  second l a r g e s t  in  t h e  Nation. 
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TABLE 77. - Mercury supply,  1960 

Exports.............................do.. ( 360 
l ~ e a d i n g  s i x  producers supplied 85 percent of produc 

Mines................................... 
Production: 

Quantity. .  ..................... f lasks2  
Value.. ............................... 

Average va lue ,  per f l a s k ,  f.0.b. source. 
Producer s tocks ,  Dec. 31 ......... f l a s k s  
Imports.. ........................... do.. 

Ca l i fo rn ia  I Nevada United 
S t a t e s  

I75  

3 33,000 
$7,002,000 

$210.76 
2$20,000 

19,500 . , 
1 I (5 ) 

.on, each producing w e r  
1,000 f l a sks .  

2 ~ l a s k - - 7 6  lbs. 
'Cal i forn ia  accounted f o r  56 pe rcen t ,  Nevada 24 pe rcen t ,  Alaska 13  percent ,  

Idaho 6 percent ,  and Oregon 1 percent.  
4 ~ a l c u l a t e d  va lue  based on New York price.  
5 ~ ~ t  appl icable .  

Mercury Demand--Calif orn ia  Chemical Industry 

Two companies consumed most of t h e  mercury i n  t h e  Ca l i fo rn ia  chemical 
i ndus t ry ,  s o  d e t a i l s  on consumption cannot be shown i n  t a b l e  78. The corn 
panies  l i s t e d  i n  t a b l e  79 repor ted  t h a t  near ly  a l l  t h e  mercury consumed came 
from Ca l i fo rn ia  and Nevada but t h a t  some was shipped i n  from Arizona. 

Mercury metal must conta in  l e s s  than one p a r t  per mi l l i on  of any base 
meta l ,  f o r  nea r ly  a l l  chemical uses. Mercury reclaimed from gold and s i l v e r  
amalgamation usual ly  conta ins  excessive q u a n t i t i e s  of objec t ionable  impur i t i e s  
unless  i t  i s  p u r i f i e d  by d i s t i l l a t i o n .  

Mercury was used a s  a c a t a l y s t  by Ca l i fo rn ia  chemical manufacturers,  and 
i n  p a i n t s  (marine) and pes t ic ides .  According t o  O i l ,  Paint  and Drug Reporter ,  
mercuric oxide, r e d ,  50-pound drums, f.0.b. works, s o l d  f o r  $4.72 per 100 
pounds. Other ma te r i a l s  can r ep lace  mercury a s  a cathode. Copper might be  
s u b s t i t u t e d  f o r  mercury compounds i n  a g r i c u l t u r a l  use. 

TABLE 78. - Mercury consumption by t h e  Ca l i fo rn ia  
chemical indus t ry ,  1960 

P l a n t s  r epor t ing  consumption o f :  - 
M e t a l l i c  mercury.................................................. 
Mercuric oxide.................................................... 
Mercury acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... T o t a l  consumption i n  a b w e  plants....................... f l a s k s  

T o t a l  value,  de l ivered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Average va lue ,  per f l a s k ,  delivered................................. 
l ~ i ~ u r e s  withheld t o  avoid d i sc los ing  indiv idual  company data.  
' ~ v e r a ~ e  U. S. f igure .  



TABLE 79. - Consumers of mercury repor t ing  chemical usage 
i n  C a l i f o r n i a ,  19601 

American Marine Paint  Co. E l l i s  Pa in t  Co. 
Ca l i fo rn ia  Ink Co., Inc .  F u l l e r ,  W. P., Co. 
Dow Chemical Co. P rec i s  ion Chemical Corp . 
=Only Dow Chemical Co. and Precis ion Chemical Corp. of  the above companies 

consumed l i q u i d  mercury; o the r s  consumed mercury compounds. Companies 
such as  Regent S c i e n t i f i c  Co. which repor ted  consumption of  mercury were 
excluded because of  being t echn ica l ly  c l a s s i f i e d  outs ide  the  chemical 
indust ry  group. 

Mica Supply--Ca l i f  o rn ia  and Nevada 

Only one producer of crude mica ( s e r i c i t e  s c h i s t )  operated i n  Cal i fornia  during 
1960, so production da ta  f o r  t h a t  s t a t e  must be concealed i n  t a b l e  80. The deposi t  
i s  near Ogilby, Imperial  County. Mica from t h e  proper ty  was dry-ground by the  pro- 
ducer and sold f o r  roof ing material .  Crude, scrap mica shipped i n  from South Dakota 
and imported from India  and Mexico was dry-ground a t  a  Los Angeles County processing 
plant  and sold  t o  pa in t  and roofing manufacturers. A f ine-grained mixture of s e r i -  
c i t e  and quar tz ,  with a  t r ade  name of "Marter-white," quarr ied  between V i c t o r v i l l e  
and Barstown i n  San Bernardino County and marketed by Desert Minerals ,  Inc. ,  i n  Los 
Angeles, might be broadly c l a s s i f i e d  a s  mica, but  i t  i s  more c lose ly  a l l i e d  with 
clay or pyrophy l l i t e  and i s  considered i n  t h e  c lay  (other)  c l a s s i f i c a t i o n  i n  t h i s  
study. Del Monte Proper t ies  Co. i n t e r m i t t e n t l y  markets a  few tons  of b i o t i t e  mica 
a s  a  lubr ica t ing  agent and f o r  use i n  roof ing,  but  none was repor ted  i n  1960. 

Mica s c h i s t ,  pyrophy l l i t e ,  and mica-bearing pegmatites have been mined i n t e r -  
mi t tent ly  a t  severa l  o the r  Cal i fornia  l o c a l i t i e s .  The depos i t s  a r e  described i n  t h e  
l i t e r a t u r e  (13). 

Nevada repor ted  no production of mica during 1960. 

TABLE 80. - Mica (ground) supply, 1960 

Producers...................................... 
Production : 

Quantity, sold  o r  used, by 
producers.........................short tons 

Value........................................ 
Average value ,  per shor t  ton ,  f.0.b. source .... 
~mports..............................short tons 
Exports, ground mica.....................do.... 
1 Leading four f i rms supplied near ly  ha l f  of production. 
2 ~ y - g r o u n d  90 percent ;  wet-ground 10 percent.  
3Figures withheld t o  avoid d i sc los ing  ind iv idua l  company data.  
40nly 23 tons  of ground and pulverized mica was imported, but  a  considerable  tonnage 

of o the r  types was imported. (See BuMines 1960 Minerals Yearbook, vol. I.) 
5No ground and pulverized mica came through Cal i fornia  seapor t s  i n  1960, bu t  55 tons 

of unmanufactured mica entered San Francisco and Los Angeles por ts .  
6Not appl icable .  
7Valued a t  $370,000. 

United 
S t a t e s  

130 

298,000 
$5,193,000 

$52.99 
( 4 )  

73,500 

Cal i fornia  

1 

(3 ) 
(3 ) 
(3 

(5 ) 
7 

Nevada 

- 
- - - 

c6 1 
(6 ) 



Mica (Ground) Demand--California Chemical Indus t ry  

As one company consumed most of t h e  mica, d e t a i l s  on consumption cannot 
be shown i n  t a b l e  81. (The mica used by U.S. chemical manufacturers came from 
scrap ,  s c h i s t s ,  and byproduct sources,  and was e i t h e r  dry-ground under pres- 
s u r e ,  micronized by j e t  impact,  o r  wet-ground. Spec i f i ca t ions  f o r  high-grade, 
wet-ground mica c a l l e d  f o r  99.5 percent  through 80-mesh and 88 percent passing 
325-mesh. Spec i f i ca t ions  f o r  dry-ground mica v a r i e d  with d i f f e r e n t  consumers 
and uses.) 

The companies l i s t e d  i n  t a b l e  82 consumed ground mica f o r  use  mainly i n  
pa in t s .  Unit va lue  ranged up t o  $264 a ton,  with most ma te r i a l s  s e l l i n g  i n  
t h e  order of $100 t o  $150 a ton ,  del ivered.  A d e t a i l e d  l i s t i n g  of mica s i z e  
ranges and p r i c e s  appears  i n  t h e  O i l ,  Pa in t  and Drug Reporter. Mica was 
shipped i n  from Oregon, West Virg in ia ,  New York, North Carol ina,  Maryland, 
Arizona, Ind ia ,  and I t a l y .  Fre ight  r a t e s  ranged from $3.50 (from por t )  t o  
$36.00 a ton. 

TABLE 81. - Mica (ground) consumption by t h e  Ca l i fo rn ia  
chemical i ndus t ry ,  1960 

TABLE 82. - Consumers of mica r epor t ing  chemical 
usage i n  Ca l i fo rn ia ,  1960 

P lan t s  r epor t ing  consumption................................... 
T o t a l  consumption i n  above plants.............................. 
T o t a l  va lue ,  delivered......................................... 
Average va lue ,  per  pound, delivered............................ 
Fre ight  c o s t  range per sho r t  ton............................... 

American Bet te r  Chemicals L. & H. Pa in t  Products,  Inc. 
Amercoat Corp. National  Lead Co.' 
Caldow Pain t  Co. O'Brien Corp. of San Francisco 
Centra 1 Valley Chemical Corp. Rhodes, D. H., & Co. 
De Soto Chemical Coatings, Inc. Secur i ty  Paint  Manufacturing Co. 
Du Bois Chemical, Inc. Synkoloid Co., The 
Dunne, Frank W., Co. Vi-Cly I n d u s t r i e s ,  Inc. 
Factor ,  Max & Co. 
' ~ e ~ o r t e d  f o r  two p lants .  

16 
(' ) 

) 
$0.04 

$20.00-$36.00 

AS'LM Spec i f i ca t ion  D607 f o r  mica pigment, c i t e d  by some consumers, 
r equ i re s  a wet-ground muscovite with a maximum apparent  dens i ty  of 10 pounds 
per  cubic foot .  Coarse p a r t i c l e s  must not  exceed 0.1 percent  on 140-mesh and 
7 percent on 325-mesh. Moisture and o ther  v o l a t i l e  matter  must not  exceed 0.5 
percent.  

'Figures withheld t o  avoid d i sc los ing  ind iv idua l  company data.  
'quotation of O i l ,  Paint  and Drug Reporter f o r  dry-ground mica, f o r  use  i n  

pa in t ,  i n  bags, f.0.b. source i n  c a r l o t s .  Wet-ground mica f o r  use i n  pa in t  
and lacquer v a r i e d  from 6% t o  9 c e n t s  per pound, same bas i s .  



Ground mica a c t s  a s  a mold lub r i can t  i n  t h e  rubber and p l a s t i c s  indus t ry ,  
a s  w e l l  a s  a f i l l e r .  It a c t s  a s  a l u b r i c a n t ,  f i l l e r ,  extender ,  bond, and a s  
a wear- res i s tan t  su r face  f i l m  i n  pa in t s .  S e r i c i t e  mica i s  produced mainly f o r  
use i n  roof ing  and i n  rubber manufacturing (not  included i n  SIC 28. Some use 
i s  made of mica i n  Ca l i fo rn ia  i n  a s p h a l t  and p l a s t i c  f l o o r  t i l e  and i n  wall- 
paper (no t  SIC 28). B i o t i t e  has been used from time t o  time i n  l u b r i c a t i n g  
greases.  

Phosphate Rock and Phosphorus Supply--California and Nevada 

There has been no recorded product ion of phosphate rock i n  Ca l i fo rn ia  o r  
Nevada. Phosphate rock,  phosphoric a c i d ,  and elemental phosphorus, i n  addi- 
t i o n  t o  f e r t i l i z e r s  and phosphate compounds, were brought i n t o  Cal i forn ia  from 
out-of-State  sources. Also, Ca l i fo rn ia  f e r t i l i z e r  producers made phosphoric 
a c i d ,  super phosphates,  and ammonium phosphates from mate r i a l s  shipped i n t o  
t h e  S ta te .  

Although no phosphatic ma te r i a l s  have been mined i n  Ca l i fo rn ia  ( t a b l e  83), 
a p a t i t e  occurs i n  t h e  Titanomagnetite rocks of the  San Gabriel  Mountains and 
minor occurrences of phosphatic s h a l e s  and nodules occur i n  s e v e r a l  l o c a l i t i e s .  

An a rea  of about 100,000 square miles  i n  p a r t s  of Idaho, Montana, Nevada, 
Utah, and Wyoming conta ins  an est imated 8 b i l l i o n  tons (56) of mineable 
phosphate rock. 

Collophane nodules a r e  found off t h e  coas t  of Ca l i fo rn ia  i n  p o t e n t i a l l y  
comnercial q u a n t i t i e s .  The Federa l  Bureau of Mines and o the r s  have s tudied  t h e  
f e a s i b i l i t y  of comnercial production from offshore  depos i t s .  

TABLE 83. - Phosphate rock supply, 1960 

I United 1 Cal i fo rn ia  

Exports, crude........................do.... I 4,251,000 1 - 
l ~ e a d i n g  f i v e  f i rms  supplied 67 pe rcen t ;  next f i v e  supplied 23 percent .  
 one, but  684 tons of dicalcium phosphate entered through seaports .  A con- 

s i d e r a b l e  tonnage of phosphate rock ,  e lemental  phosphorus, and phosphoric 
a c i d  entered Ca l i fo rn ia  by r a i l ,  mainly from t h e  Montana-Utah a r e a  ( s e e  
t a b l e  6). 

aNot appl icable .  

Producers................................... 
Production : 

Quantity.......... ............... long tons  
Value ..................................... 

Average va lue ,  per long ton ,  f.0.b. source.. 
Producer s tocks ,  Dec. 3l...........long tons  
Imports, crude........................do.... 

S t a t e s  
I26  

17,516,000 
$117,041,000 

$6.68 
4,181,000 

129,29 0 

- 
- - - - 

(" 



Phosphate Rock and Phosphorous Compounds Demand-California 
Chemical Indus t ry  

Table 84 shows t h e  tonnage and va lue  of phosphate rock and phosphorous 
compounds consumed by t h e  Ca l i fo rn ia  chemical companies l i s t e d  i n  t a b l e  85. 
A l l  t h e  phosphate rock and most of t h e  elemental  phosphorus, phosphoric a c i d ,  
and phosphorous compounds came i n t o  Ca l i fo rn ia  from Idaho, Montana, and Utah. 
To avoid r evea l ing  company c o n f i d e n t i a l  f i g u r e s ,  da t a  on d i f f e r e n t  types of 
phosphatic raw ma te r i a l s  consumed were combined. Most of t h e  phosphate rock 
and phosphorous compounds went i n t o  t h e  manufacture of super-phosphate and 
triple-superphosphate.  The elemental  phosphorus and phosphoric a c i d  were used 
t o  make inorganic and organic chemicals which, i n  tu rn ,  were employed a s  water 
s o f t e n e r s ,  i n  soaps and de te rgen t s ,  p l a s t i c i z e r s ,  i n s e c t i c i d e s ,  and f o r  many 
o the r  purposes. 

TABLE 84. - Phosphorus (o re ,  e lemental ,  and compounds) consumption 
by t h e  Ca l i fo rn ia  chemical i ndus t ry ,  1960 

TABLE 85. - Consumers of phosphate rock ,  elemental phosphorus, 
and phosphorous compounds r e p o r t i n g  chemical 

usage i n  C a l i f o r n i a ,  1960 

P l a n t s  r epor t ing  consumption o f :  
Crude phosphate rock...................................... 
Elemental phosphorus...................................... 
Phosphoric acid........................................... 
Other compounds........................................... 

T o t a l  consumption i n  above plants..................long tons  
T o t a l  va lue ,  delivered...................................... 
Value range, per sho r t  ton ,  delivered..  .......,.............a 
Typical  f r e i g h t  r a t e ,  per s h o r t  t on ,  Idaho t o  

San Francisco,  f o r  phosphate rock.......................... 

Amercoat Corp. 
Amhem Products,  Inc. 
American Be t t e r  Chemicals Co. 
Best F e r t i l i z e r  Co. 
Ca l i fo rn ia  Chemical Co. 
C e r t i f i e d  Home Products 
Chemurgic Corp. 
Cleaning Chemicals Corp. 
Colgate-Palmolive Co. 
De Soto Chemical Coatings, Inc. 
Economy Chemical Co. 
FMC Corp. 
I ~ e p o r t e d  f o r  two plants .  

9 
3 
8 
5 

1196,000 
$8,903,000 

$100.00-$325.00 

$7.50 

Hercules Powder Co. 
Klix Chemical Co., Inc. 
Maas, A. R., Chemical Co. 
Monsanto Chemical Co. 
Plant  Food Corp. 
Poly Resins Co. 
S tau f fe r  Chemical C0.l 
Stone, E. B., & Son 
Swift & Co. 
Turco Products,  Inc. 
United Heckathorn Co. 
Western S t a t e s  Chemical Corp. 

' I~ombined f i g u r e s  a s  repor ted ;  no at tempt has  been made t o  e s t a b l i s h  a c m o n  
denominator. 

2Phosphorous compounds; phosphate rock $14.00 t o  $17.00 per long ton. 
(Average of a l l  types was $45.40.) 



Potassium Compounds Supply--California and Nevada 

Except f o r  a r e l a t i v e l y  small  quan t i ty  of potassium s u l f a t e  obtained from 
f l u e  dus t  a t  a cement p l an t  near  Davenport, Santa Cruz County, f o r  use a s  a 
s o i l  a i d ,  t h e  e n t i r e  1960 Ca l i fo rn ia  potash product ion was ex t r ac t ed  from 
Sear les  Lake b r ines  by American Potash and Chemical Corp., a t  Trona, San 
Bernardino County. Consequently, production d e t a i l s  could not  be shown f o r  
Cal i forn ia  i n  t a b l e  86. Muriate of potash (potassium ch lo r ide ,  some of  which 
was converted t o  potassium s u l f a t e )  was ex t r ac t ed  from t h e  br ines .  The com- 
pany r ecen t ly  completed bui ld ing  a $7 m i l l i o n  evaporat ion p l an t  t o  r ep lace  
obsole te  potash,  borax, soda a sh ,  and sa l t -cake  producing un i t s .  The expan- 
s ion  repor ted ly  would inc rease  production considerably. 

Numerous s a l t  l akes  have been worked f o r  potash i n  var ious  p a r t s  of t h e  
United S t a t e s ,  but t h e  Sea r l e s  Lake depos i t ,  where t h e  potash ( q O )  content  
ranges from 4 t o  20 pe rcen t ,  i s  t h e  only one t h a t  h a s  been operated on a l a rge  
scale.  Large q u a n t i t i e s  of sodium carbonates ,  sodium s u l f a t e s ,  borax, diso- 
dium l i th ium phosphate, and bromine a r e  a l s o  produced from Sear les  Lake brines.  

No potassium compounds were produced i n  Nevada. Severa l  companies were 
a c t i v e l y  i n v e s t i g a t i n g  extens ive  s a l i n e  depos i t s  a s  a p o t e n t i a l  source of 
potash and o the r  minerals.  

TABLE 86. - Potash supply, 1960 

I United I Cal i fo rn ia  I Nevada 

Producers..................................... 
Production: 

Quantity. ......................... shor t  tons  
Value.. ..................................... 

Average va lue ,  per sho r t  ton ,  f.0.b. source... 
Producer s tocks ,  Dec. 3l... ........ . shor t  tons  
Imports.. .............................. . d o  
Exports.. .............................. .do.. 
l S i x  leading f i rms supplied 92 percent ( inc ludes  two cement manufacturers-one 

i n  California--producing potash a s  a byproduct). 
2 ~ r o d u c t i o n  i s  centered  pr imar i ly  i n  New Mexico, 93  pe rcen t ;  Ca l i fo rn ia ,  

Maryland, Michigan, and Utah, 7 percent .  
3%0 equivalent.  Marketable production of potassium s a l t s  t o t a l e d  4,472,000 

shor t  tons. 
4 ~ i g u r e s  withheld t o  avoid revea l ing  ind iv idua l  company data .  
 wised i n  1961. West Germany 41 percent ,  E a s t  Germany 20 percent ,  France 19 

percent ,  Spain 10 percent ,  and o ther  10 percent .  
6 A  v a r i e t y  of potassium compounds imported ( s e e  t a b l e  A-2, appendix). 

815,521 shor t  tons  valued a t  $23,518,000 ( f e r t i l i z e r )  and 17,372 s h o r t  tons  
valued a t  $2,417,995 (chemical). 

''Ihrough seapor t s  only. 

s t a t e s1  " 11 
32,638,000 

$89,676,000 
$20.04 

3311,000 . . .  400,000 . . .  832,893 

2 

(4 
(4 
(4 - 
( 6 )  . 539.000 

- 
- - - - - - 



Potassium Compounds Demand--California Chemical Industry 

Table 87 shows tonnage and va lue  of potassium compounds consumed f o r  
chemical uses by t h e  companies l i s t e d  i n  t a b l e  88. The main use  of potassium 
compounds was i n  t h e  manufacture of f e r t i l i z e r .  Crude potassium compounds 
were processed t o  y i e l d  a v a r i e t y  of o t h e r  end-product potassium chemical com- 
pounds, such a s  carbonate,  c h l o r a t e ,  cyanide,  bromide, chromate bichromate, 
n i t r a t e ,  and perchlora te .  Consumption by primary producers who u t i l i z e d  t h e i r  
product ion a t  t h e  s i t e  ( cap t ive )  i n  producing f u r t h e r  r e f ined  products were 
excluded t o  avoid dup l i ca t ion  of consumption data. Potassium compounds were 
important i ng red ien t s  i n  t h e  manufacture of soaps and de tergents  i n  Cal i forn ia .  

Manufacture of  potassium compounds sometimes r e q u i r e s  a number of raw 
ma te r i a l s ,  f o r  example a ton of potassium c h l o r a t e  repor ted ly  r e q u i r e s  400 
pounds of lime, 4,320 pounds of ch lo r ine ,  and 1,400 pounds of potassium chlo- 
r i d e  (2). Potassium c h l o r i d e ,  i n  tu rn ,  i s  ex t r ac t ed  f r m  about 41,000 pounds 
of s a tu ra t ed  lake  brine. 

TABLE 88. - Consumers of potash (potassium minera l  and compounds) 
r e p o r t i n g  chemical usage i n  Ca l i fo rn ia ,  1960 

TABLE 87. - Potash consumption by t h e  Ca l i fo rn ia  
chemical indus t ry ,  1960 

American Be t t e r  Chemicals Co. 
Boyle & Co. 
Cal i forn ia  Chemical C O . ~  

Colgate-Palmolive Co. 
Deepwater Chemical Co., Ltd. 
Dow Chemical Co. 
FMC Corp. 
F u l l e r ,  W. P., & Co. 
Houghton, E. F., & Co. 
' ~ e p o r t e d  f o r  two p lants .  

P l an t s  r epor t ing  consumption o f :  
Potassium minerals......................................... 
Potassium chloride......................................... 
Other cmpounds............................................ 

T o t a l  consumption i n  a b w e  plants..................short tons 
T o t a l  value,  delivered....................................... 
Value range,  per s h o r t  ton,  delivered..  ....................... 
Typical  f r e i g h t  r a t e ,  per sho r t  ton,  Sea r l e s  Lake 

t o  Los Angeles.............................................. 

Kl ix  Chemical Co. 
Jones-Hamilton, Inc. 
Long Manufacturing Co. 
Maas, A. R.,  Chemical Co. 
National  Research & Chemical Co. 
Rand Chemical Co. 
Swift  & Co. 
United S t a t e s  Borax & Chemical Corp. 

8 
5 
5 

110,400 
$915,000 

$33.00-$230.00 

$5.60 

The following bulk p r i c e s  per S O  u n i t  were quoted by American Potash and 
Chemical Corp., c a r l o t s ,  f.0.b. source, f o r  Ca l i fo rn ia  potash i n  1961: 

I ~ o m b i n e d  f i g u r e s  a s  reported.  No a t tempt  has  been made t o  e s t a b l i s h  a 
common denominator. 

2 Depending on type, form, and pur i ty .  



January-June 
New improved muriate  of potash,  60 percent  S O  minimum...... 45.5 cen t s  
Granular m r i a t e  of potash,  60 percent  S O  minimum.......... 46.5 cents  

There a r e  no s u b s t i t u t e s  f o r  potassium compounds i n  a g r i c u l t u r e ,  and 
changes i n  p r i c e  would have l i t t l e  e f f e c t  on sa les .  However, a s  i n  many bulk 
counnodities, t h e  c o s t  of t r anspor t a t ion  from place  of production i s  a  major 
p a r t  of t h e  de l ivered  c o s t  of potash. The higher  t r a n s p o r t a t i o n  c o s t  from 
producing a r e a s  t o  consuming cen te r s ,  t h e  development of t h e  Canadian potash 
industry i n  Canada, and t h e  t h r e a t  of lower pr iced  imports from Europe a r e  
problems of concern t o  t h e  domestic potash industry.  

S a l t  Supply--Calif orn ia  and Nevada 

As shown i n  t a b l e  89, s a l t  was produced a t  11 p l a n t s  i n  7 Ca l i fo rn ia  
count ies  i n  1960. Most of t h e  output  was s o l a r  s a l t  harvested and processed 
i n  t h e  San Francisco Bay area. L e s l i e  S a l t  Co., t h e  leading producer,  
operated 4 p l a n t s  i n  t h e  a rea  and planned t o  open a n  a d d i t i o n a l  operat ion.  

Although s o l a r  evaporation was t h e  major method of production i n  
Cal i forn ia ,  a  s a l t  depos i t  (mined by Ca l i fo rn ia  S a l t  Co.) i n  San Bernardino 
County cont r ibuted  s i g n i f i c a n t l y  t o  t h e  t o t a l  output. More than 50 percent of 
the Ca l i fo rn ia  s a l t  production was consumed within t h e  S ta te .  The remainder 
was shipped t o  Nevada, Washington, Arizona, Oregon, Hawaii, s e v e r a l  o the r  
S ta t e s ,  va r ious  P a c i f i c  i s l ands ,  Canada, and Mexico. S a l t  was so ld  c h i e f l y  
for  use  a s  a  food p rese rva t ive ,  i n  t h e  manufacture of c h l o r i n e  and c a u s t i c  
soda (of t h e  f i v e  ch lor ine-caus t ic  p l a n t s  supplied with California-produced 
s a l t ,  only one was i n  Ca l i fo rn ia ) ,  and a s  a  water sof tener .  Re la t ive ly  small  

TABLE 89. - S a l t  supply,  1960 

Plants...................................... 
Production: ...................... Quanti ty. .  s h o r t  tons  

va lue  ..................................... 
Average va lue ,  per sho r t  ton, f.0.b. source. 
Imports.. ......................... s h o r t  tons  
Ex~orts...............................do.... 
l ~ o u i s i a n a  produced 19 percent ,  Texas 16 percent ,  Michigan 18  percent ,  New 

York 16 pe rcen t ,  Ohio 12 percent ,  and Ca l i fo rn ia  5 percent  of t h e  t o t a l  
production. 

'Leading 4 companies operated 14 p l a n t s  and supplied 47 percent.  
Next 6 ,I I, 24 " 

I, 36 " 
,! I, I, , t  55 " remaining - - 17 " 

93 p l a n t s  supplied 100 percent .  
~ i g u r e s  withheld t o  avoid revea l ing  ind iv idua l  company data .  

4 ~ a n a d a  61 percent ;  Bahamas 17 pe rcen t ;  Mexico 13 percent ;  o the r s  9 percent.  
Through seapor ts  only. 

' ~ o t  appl icable .  

United 
States1 

93 

25,481,000 
$161,214,000 

$6.33 . 1,057,000 
420,000 

Ca l i fo rn ia  

11 

1,443,000 
(3) 

'25 
5310,000 

Nevada 

1 

( 3 )  
(3) 

(') 
( 6 )  



FIGURE 5. - Location of Salt Occurrences in the United States (odopted from U.S. Geol. Survey Bull. 1019-J). 



q u a n t i t i e s  of s a l t  were required i n  the  manufacture of paper, ceramics, rubber,  
processing o i l s ,  and metals ,  and t h e  deicing of roads and s t r e e t s .  

In  1960, according t o  producers, Cal i forn ia  received 675,000 shor t  tons 
of evaporated s a l t  and 67,000 tons of rock s a l t  from other  S ta tes .  Deta i l s  
concerning s a l t  production methods i n  Cal i forn ia  have been published (55). 

The only s a l t  produced i n  Nevada during 1960 came from a dry lake about 
27 miles eas t  of Fallon. The s a l t  was consumed loca l ly .  

Figure 5 ind ica t e s  t h e  r e l a t i v e  a v a i l a b i l i t y  of s a l t  i n  Cal ifornia  and 
Nevada compared with other  States .  

S a l t  Demand--California Chemical Industry 

About ha l f  of t h e  s a l t  consumed i n  Cal i forn ia  a s  reported i n  t a b l e  90 was 
i n  crude, bulk form f o r  use i n  manufacturing ch lo r ine  and caus t i c  soda; FMC 
Corp. (Newark) u t i l i z e d  s a l t  b r ines  i n  ex t r ac t ing  magnesium hydroxide and 
bromine. 

Consumption d e t a i l s  cannot be shown because of conf iden t i a l  require-  
ments between the  producers and consumers, but a t y p i c a l  use pa t t e rn  i s  shown 
i n  f i g u r e  6. Approximately 675,000 shor t  tons was consumed i n  Cal i forn ia  fo r  
a l l  uses i n  1960 compared with 26 mi l l ion  tons consumed i n  t h e  United Sta tes .  
Table 9 1  l i s ts  t h e  California  chemical producers t h a t  reported consumption of 
s a l t ,  including s a l t  contained i n  br ines ,  i n  1960. The products manufactured 
by these  companies a r e  shown i n  t ab le  A-1, appendix. 

TABLE 90. - S a l t  consumption by the  California  chemical indus t ry ,  1960 

TABLE 91. - Consumers of s a l t  r epor t ing  chemical 
usage i n  California  , 1960 

Plants  repor t ing  consumption.................................... ............... Total  consumption i n  a b w e  plants...... shor t  tons 
Total  value,  delivered.......................................... 
Value range, per shor t  ton,  delivered........................... 
Freight cos t  ranpe, per shor t  ton............................... 

American Agar & Chemical Co. 
American Bet te r  Chemicals Co. 
American Potash & Chemical Corp. 
Ardmor Chemical Co. 
Borden Co. 
Boyle & Co. 
Cal i forn ia  Chemical Co. 
Cal ifornia  Ink Co., Inc. 
Denalan Co., Inc. 
Dow Chemical Co. 
E-Z-Est Products Co. 
Emery Indus t r i e s ,  Inc. 
Houghton, E. F., & Co. 
Jones-Hamilton. Inc. 
l ~ e p o r t e d  from four p lants .  

31 
336,000 

$2,954,000 
$7.00-$20.00 

$1.60-$9.00 

Lever Brothers Co. 
Los Angeles Soap Co. 
Luseaux Laboratories,  Inc. 
MacMillan Ring Free O i l  Co., Inc. 
National Research & Chemical Co. 
Pac i f ic  Soap Co. 
Plex Chemical Corp. 
R-octer & Gamble Manufacturing Co. 
She l l  Chemical C0rp.l 
S tauf fer  Chemical Co. 
United S ta t e s  Peroxygen Corp. 
Vogarell Products, Inc. 
Wyandotte Chemicals Corp. 
Yosemite Chemical Co. 



1,000,000 tons  of 
s o d i u m  c h l o r i d e  

B u l k  

r e e d  e r o d i c o t o r r  
f l o t ~ t i o n  .,gents 

t e r ,  r e v a g e  and  s w i m m i n g  
p o o l  r t e r i l l z o t i o n ,  i n d u r t r l o l  
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FIGURE 6. - Distribution Pottern per Million Tons of Salt Produced in the San Francisco Bay Areo. 
( C u w l e a y ,  L e s l i e  SolL Co.) 



Speci f ica t ions  and packaging have been somewhat s impl i f ied  and standard- 
ized through t h e  e f f o r t s  of the  S a l t  Producers Association. Undried or  crude 
s a l t  i s  crushed minus % inch t o  plus ?i inch (coarse) ,  minus $ plus 118 inch 
(medium), and minus 118 inch ( f ine ) .  

Kiln dried s a l t  i s  prepared i n  f i v e  p a r t i c l e  s i z e  ranges. A v a r i e t y  of 
s a l t  products i s  marketed, including t r a c e  mineral s a l t ,  granular ,  b r i ck ,  and 
block form. S a l t  was spec i f ied  a s  vacuum, k i l n  dr ied ,  undried, packaged, and 
bulk. 

S a l t  was frequently marketed by t h e  producers t o  large-scale  consumers 
under closely-guarded, long-term cont rac ts .  Southern California  received some 
crude s a l t  from Mexico and Utah (13). Only a small quanti ty  of the  s a l t  pro- 
duced i n  southern California  was marketed t o  chemical p l an t s  north of t h e  Los 
Angeles metropolitan area. 

S i l i c a  ( I n d u s t r i a l  Sand) Supply--California and Nevada 

S i l i c a  sand production i n  California  i n  1960, t o  t h e  extent  t h a t  i t  can 
be revealed,  i s  shown i n  t a b l e  92. I n d u s t r i a l  sand was produced mainly from 
Recent beach, dune, and a l l u v i a l  depos i t s  near t h e  coas t ,  i n  San Francisco, 
Santa Cruz, and Los Angeles Counties, and from Ter t ia ry  sandstone depos i t s  
i n  Amador, Contra Costa, Orange, and San Diego Counties. The beach and dune 
sands cons t i t u t ed  t h e  p r inc ipa l  source of sands fo r  spec ia l ty  appl ica t ions .  

TABLE 92. - S i l i c a  ( i n d u s t r i a l  sand) supply, 1960 

I United I Ca l i forn ia  I Nevada 

981,000 " " ground " " 8,004,000 
18,314,000 tons 1 ,  " $58,961,000 

Plants....................................... 
Product ion: 

Quantity.. ....................... shor t  tons 
Value.. .................................... 

Average value,  per shor t  ton ,  f.0.b. source.. 
Imports, g lass  sand................short tons 
Exports, s i l i c a  sand-unspecified.......do.... 

excludes diatomite  which i s  a form of i n d u s t r i a l  " s i l i ca"  shown i n  t a b l e  50. 
4 ~ i g u r e s  a r e  concealed t o  avoid revea l ing  company conf ident ia l  data.  
'Not applicable.  
'Through seapor ts  only. 

lNot separated from construct ion sand and gravel  producers. 
2 ~ h e  i n d u s t r i a l  sand producers i n  Cal i forn ia  reported the  following major 

i n d u s t r i a l  none spec i f i ca l ly  chemical uses by counties: Amador ( g l a s s ) ;  
Calaveras ( g l a s s ) ;  Contra Costa ( b l a s t ) ;  Los Angeles (molding, gr inding and 
pol ishing b l a s t ,  engine); Monterey ( g l a s s ,  b l a s t ,  engine, and f i l t r a t i o n ) ;  
Nevada ( b l a s t ) ;  Orange ( b l a s t ,  f i r e ,  and furnace);  Placer ( b l a s t ) ;  Plumas 
( f i l t r a t i o n ) ;  Riverside ( g l a s s ) ;  San Diego ( g l a s s ,  molding, and f i l t e r ) ;  
San Luis Obispo (molding and engine). 

31ndus t r ia l  sand only (about 5 percent of t h e  t o t a l  output)  
17,333,000 tons of unground sand valued @ $50,957,000 

S ta t e s  

. 18,314,000 
$58,961,000 

$3.20 
11,000 

1.115,OOO 

" 26 

( 4 )  
( 4 )  
( 4 )  - 

6500 

1 

(4 ) 
(4 ) 
(4 )  
(5 ) 
(5) 



Dune sands must be processed before  qua l i fy ing  a s  high p u r i t y  s i l i c a  sand 
a s  they con ta in  high proport ions of f e l d s p a r ,  dark mineral g ra ins ,  and rock 
fragments. 

Captive production f o r  g l a s s  manufacturing purposes was t h e  l a r g e s t  p a r t  
of t h e  1960 Ca l i fo rn ia  output ,  a l though l a rge  q u a n t i t i e s  were so ld  a s  natu- 
r a l l y  bonded foundry sands. Some ab ras ive  sand, engine sand, and f i l t e r  sand 
was a l s o  produced. A l l  these  uses a r e  ou t s ide  SIC 28. 

Del Monte P rope r t i e s  Co. and Lowry Paving Co. were t h e  only g r inde r s  of 
s i l i c a  i n  Ca l i fo rn ia  during 1960. P r inc ipa l  sand treatment  p l a n t s  were 
located near  Corona, Pac i f i c  Grove, Ione, Camanche, and Oceanside. (The 
Camanche p lan t  was c losed  i n  1961 a s  dam cons t ruc t ion  caused backwater t o  
f lood t h e  area.) Two other  sand treatment  p l a n t s  operated near  E l  Toro. 

The Simplot S i l i c a  Co. produced s i l i c a  sand i n  t h e  Overton, Nev. a rea  f o r  
u s e  i n  t h e  manufacture of g l a s s ,  a s  we l l  a s  f o r  molding, b l a s t i n g ,  and r e f r ac -  
t o ry  uses. Reno S i l i c a  Co. shipped h igh-qual i ty  quartz  t o  Oregon exclus ive ly  
f o r  f e r r o s i l i c o n  manufacture from a  depos i t  near  Reno. 

S i l i c a  ( I n d u s t r i a l  Sand) Demand--Calif orn ia  Chemical Indus t ry  

Table 93  shows t h e  tonnage and t a b l e  94 l is ts  t h e  chemical companies i n  
Cal i forn ia  t h a t  consumed s i l i c a  sand, mainly a s  a  f i l l e r  i n  p a i n t s ,  p l a s t i c s ,  
and rubber. Other uses  f o r  s i l i c a  included t h e  manufacture of s i l i c a  j e l ,  
a c t i v a t e d  s i l i c a ,  calcium s i l i c a t e ,  and s i l i c o n e s ;  and a s  a  packing ( a s  quartz  
and q u a r t z i t e )  i n  a c i d  towers. (As a  b a s i s  f o r  comparison, of t h e  981,000 
shor t  tons of ground sand so ld  o r  used i n  t h e  United S t a t e s ,  123,000 went i n t o  
f i l l e r  app l i ca t ions  and 13,000 i n t o  chemical app l i ca t ions  during 1960.) A 
considerable p a r t  of t h e  t o t a l  s i l i c a  repor ted  was obtained from out-of-State ,  
mainly from Nevada, Oklahoma, and I l l i n o i s .  Sand of f l i n t - g l a s s  q u a l i t y  was 
used t o  m n u f a c t u r e  sodium s i l i c a t e  (water g lass ) .  

The competi t ive n a t u r e  of the  s i l i c a  sand consuming indus t ry  i s  of pr in-  
c i p a l  importance i n  eva lua t ing  raw-material sources. For example, a  low-grade 
deposi t  c l o s e  t o  market might be bene f i c i a t ed  t o  produce a  s a t i s f a c t o r y  prod- 
uc t  which could then be so ld  a t  lower c o s t  than higher-grade products from a  
more remote deposi t .  Spec i f i ca t ions  f o r  s i l i c a  used i n  t h e  Ca l i fo rn ia  chemi- 
c a l  industry vary according t o  use. Ordinar i ly  t h e  sand should be  of a  p u r i t y  
a t  l e a s t  a s  high a s  t h a t  used f o r  p l a t e  g lass .  It should con ta in  no more than 
0.2 percent Fe203, with a  low calcium and magnesium content .  (Preferably  t h e  
Fe203 content  should not exceed 0.1 percent.)  

Sand f o r  sodium s i l i c a t e  must be 98 t o  99 percent SiO,, with l e s s  than 
0.7 percent A h O ,  and l e s s  than 0.05 percent  Fe203. Grain s i z e  should be l e s s  
than 20-mesh but  g rea t e r  than 80-mesh. Sodium s i l i c a t e  (manufactured from 
s i l i c a  sand) was used i n  soap manufacturing under ASRI t e n t a t i v e  Spec i f i ca t ion  
D537-57. 

Consumers of ground s i l i c a  f o r  use  a s  a  f i l l e r  usua l ly  r e q u i r e  t h a t  a l l  
p a r t i c l e  s i z e s  be l e s s  than 200-mesh and about 90 percent  passing 325-mesh. 



A v a r i e t y  of o ther  a t e r i a l s  may be used a s  an a l t e r n a t e  f o r  s i l i c a  sand 
f o r  c e r t a i n  app l i ca t ions ,  such a s  d ia tomi te ,  p e r l i t e ,  pumice, crushed and 
ground rock,  and many o the r  items. The primary cons idera t ions  f o r  most app l i -  
c a t i o n s  a r e  c o s t ,  d u r a b i l i t y ,  p u r i t y ,  p a r t i c l e  s i z e ,  and ine r tness .  

TABLE 93. - S i l i c a  ( i n d u s t r i a l  sand) consumption by the 
Cal i forn ia  chemical i ndus t ry ,  1960 

TABLE 94. - Consumers of s i l i c a  r e p o r t i n g  chemical 
usage i n  C a l i f o r n i a ,  1960 

P lan t s  r epor t ing  consumption................................... 
Tota l  consumption i n  above plants....................short tons 
Tota l  va lue ,  delivered......................................... 
Value range, per  s h o r t  t on ,  delivered.......................... 
Typical  f r e i g h t  r a t e ,  per sho r t  t on ,  Ottawa, Ill. 

t o  Los Angeles..........;..................................... 

Amercoat Corp. 
American Bet te r  Chemicals Co. 
Borden Co. 
Caldow Paint  Co. 
Ca l i fo rn ia  Ink Co., Inc. 
Cedar Sweep Co. 
De Boom Paint  Co. 
De Soto Chemical Coatings, Inc. 
Diamond Alka l i  Co. 
Du Bois Chemicals, Inc. 
Dunn-Edwards Corp. 
Dunne, Frank W., Co. 
E-Z-Est Products Co. 
FMC Corp. 
Fine Line Paint  Corp. 
F u l l e r ,  W. P., & Co. 
Glidden Paint  Co. 
IReported f o r .  two p lants .  

34 
16,000 

$284,000 
$15.00-$62.00 

1$6.21 

Grant & Co. 
Hasa Products Co. 
Kaiser Aluminum & Chemical Corp. 
Klix Chemical Co., Inc. 
Los Angeles Soap Co. 
National  Lead Co. 
Phi ladelphia Quartz Co. of ~ a l i f o r n i a '  
P i t t sburgh  P l a t e  Glass Co. 
Poly Resins Co. 
Proc ter  & Gamble Manufacturing Co. 
Purex Corp. 
Rhodes, D. H., & Co. 
Scof i e l d ,  L. M., Co. 
Securi ty Pa in t  Manufacturing Co. 
Vi-Cly I n d u s t r i e s ,  Inc. 
Western Chemical & Manufacturing Co. 

=Depending on p u r i t y  and p a r t i c l e  s i z e .  

Sodium Compounds Supply--California and Nevada 

Sodium Carbonate 

The Pi t t sburgh  P l a t e  Glass Co., Chemical Div. ( formerly Columbia Southern 
Chemical Corp.), produced anhydrous sodium carbonate,  and sodium sesqui- 
carbonate from Owens Lake b r ines  i n  Inyo County, Cal i f .  American Potash and 
Chemical Corp. and West End Chemical Co. (Div. of S tau f fe r  Chemical Co.) 
recovered sodium carbonate (soda ash)  through processing Sear les  Lake b r ines  
i n  p l a n t s  a t  Trona and West End. Production d e t a i l s  could not  be shown i n  
t ab le  95. 

Nevada repor ted  no sodium carbonate production during 1960. 
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TABLE 95. - Sodium compounds (carbonate and s u l f a t e )  supply, 1960 

Producers................. 
Production: 

Quantity......short tons  
Value................... 

~ c e d ;  production 

Sodium S u l f a t e  

Average va lue ,  per s h o r t  
ton ,  f.0.b. source....... 

Imports.........short tons 
Exports.............do.... 

United S t a t e s  Borax & Chemical Corp. produced anhydrous sodium s u l f a t e  i n  
i t s  Wilmington r e f i n e r y  i n  Los Angeles from bora tes  mined and p a r t l y  r e f ined  
i n  Kern County. S t au f fe r  Chemical Co. purchased bora tes  from United S t a t e s  
Borax & Chemical Corp. and r e c w e r e d  byproduct sodium s u l f a t e  i n  i t s  San 
Francisco p lant .  American Potash and Chemical Corp. and West End Chemical 
Co., a Div. of S tau f fe r  Chemical Co., recovered sodium s u l f a t e  ( s a l t  cake) 
through processing Sear les  Lake b r ines  i n  p l a n t s  a t  Trona and West End during 
1960. Production d e t a i l s  could not  be shown i n  t a b l e  95. 

$25.79 $19.35 
(3 ) 167,000 (3 ) 

(" 

155,000 31,000 (3 ) 

Nevada repor ted  no production of sodium s u l f a t e  during 1960. 

I ~ e a d i n ~  t h r e e  f i rms supplied 99 percent  of t o t a l  s u l f a t e  produ 
- 

centered  mainly i n  Ca l i fo rn ia  and Texas. Natural  sodium carbonate came 
from Cal i forn ia  and Wyoming. 

" ~ i ~ u r e s  withheld t o  avoid r evea l ing  ind iv idua l  company data .  
3 ~ o t  ava i l ab le .  
4 ~ o t  appl icable .  

Through seapor ts  only. 

United S t a t e s  Borax & Chemical Corp. produced anhydrous sodium s u l f a t e  i n  
i t s  Wilmington r e f i n e r y  i n  Los Angeles from bora tes  mined and p a r t l y  r e f ined  
i n  Kern County. The S tau f fe r  Chemical Co. purchased bora t e s  from United 
S t a t e s  Borax & Chemical Corp. and recovered byproduct sodium s u l f a t e  i n  i t s  
San Francisco plant .  American Potash and Chemical Corp. and West End Chemical 
Co., a Div. of S tau f fe r  Chemical Co., recovered sodium s u l f a t e  ( s a l t  cake) 
through processing Sear les  Lake b r ines  i n  p l an t s  a t  Trona and West End during 
1960. 

Nevada repor ted  no production of sodium s u l f a t e  during 1960. 

Sodium Compounds Demand-California Chemical Indus t ry  

Table 96 shows t h e  tonnage and t a b l e  97 l ists t h e  companies i n  the  
Ca l i fo rn ia  chemical indus t ry  t h a t  repor ted  consumption of sodium compounds, 
pr imar i ly  carbonates  and s u l f a t e s .  About 40,000 tons of t h e  consumption was 
sodium s u l f a t e ;  t h e  remainder was near ly  a l l  sodium carbonate.  Small quan- 
t i t i e s  of m e t a l l i c  sodium and sodium hydroxide were consumed. 



TABLE 96. - Sodium compounds (except s a l t )  consumption by t h e  
Cal i forn ia  chemical i ndus t ry ,  1960 

- 

Plan t s  r epor t ing  consumption of : 
Sodium carbonate............................................. 
Sodium sul fate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Other........................................................ 

Tota l  consumption i n  above plants....................short tons  
To ta l  va lue ,  delivered......................................... 
Value range,  per sho r t  ton,  delivered.......................... 
Typical f r e i g h t  r a t e ,  per s h o r t  t on ,  Green River ,  
Wo., t o  San Francisco........................................ 

TABLE 97. - Consumers of sodium compounds r epor t ing  chemical 
usage i n  C a l i f o r n i a ,  1960 

American Agar & Chemical Co. Leff ingwell  Chemical Co. 
American Bet te r  Chemicals Co. Lever Brothers  Co. 
American Potash & Chemical Corp. Los Angeles Soap Co. 
Ardmor Chemical Co. Luseaux I abora to r i e s ,  Inc. 
Babbi t t ,  B. T., Inc. Maas, A. R.,  Chemical Co. 
Bayside O i l  Corp. Merit  Manufacturing Co. 
Betz l a b o r a t o r i e s ,  Inc. Me ta l l i c  Phosphate Products Co. 
Borden Co. Mountain Copper Co., Ltd. 
Ca l i fo rn ia  Chemical Co. Narmco Resins & Coatings Co. 
Cal i forn ia  Soda Co. National  Lead Co. 
Chipman Chemical Co., Inc. National  Research & Chemical Co. 
Cleaning Chemicals Corp. O i l  & Solvent Process Co. 
Columbia-Southern Chemical Corp. P a c i f i c  Soap Co. 
Cornell  Soap Co. Patek & Co. 
Daw, A. J., P r in t ing  Ink Co. Phi ladelphia Quartz Co. of Ca l i fo rn ia  
Dow Chemical Co. Plex Chemical Corp. 
Economy Chemical Co. Purex Corp. 
Emery I n d u s t r i e s ,  Inc. Ri ley ,  Stephen Co., Inc. 
Erlen Products Co. S h e l l  O i l  Co., 1nc.l 
FMC Corp.' Skasol ,  Inc. of Southern Ca l i fo rn ia  
Hasa Products C0 . l  Smith, Robert Manufacturing Co., Inc. 
Hawley, H. F., Chemical Co. United Heckathorn Co. 
I n d u s t r i a l  Chemicals C0.l United S t a t e s  Borax & Chemical C0rp.l 
In t e rna t iona l  Minerals &Chemicals Corp. Universal  Detergents,  Inc. 
Jones-Hamilton, Inc. Western Chemical & Manufacturing Co. 
Ke l i t e  Corp. Wyandotte Chemicals Corp. 
Klix Chemical Co., Inc. Yosemite Chemical Corp. 
l ~ e p o r t e d  f o r  two p l a n t s  

According t o  sodium compound producers,  about 40 percent of t h e  sodium 
carbonate produced i n  Cal i forn ia  went i n t o  t h e  manufacture of g l a s s  (no t  i n  
SIC 28). The next  l a r g e s t  u s e  was i n  soaps and c leansers .  Smaller q u a n t i t i e s  
were consumed i n  t h e  manufacture of chemicals such a s  sodium phosphate, sodium 
n i t r a t e ,  sodium bicarbonate,  and sodium s i l i c a t e .  S ign i f i can t  q u a n t i t i e s  went 
outs ide  Ca l i fo rn ia  f o r  use i n  t h e  prepara t ion  of wood pulp. 



The chemical and phys ica l  requirements of AS'IM Standard Spec i f i ca t ion  
D958-51, r e f e r r e d  t o  by some respondents,  cover soda ash  used f o r  va r ious  
c leans ing ,  washing, and scouring processes.  Other ASTM s p e c i f i c a t i o n s  
r e f e r r e d  t o  were f o r  sodium bicarbonate (D928-52) and modified soda- 
sesquicarbonate (457-29). These s p e c i f i c a t i o n s  a r e  described i n  d e t a i l  i n  
i tem (2) of t h e  l i s t  of re ferences .  

A number of chemical companies manufactured secondary sodium compounds 
such a s  a r s e n i t e  (Cal i forn ia  Chemical Co.), cyanamide (American Cyanamid Co.), 
f l u o s i l i c a t e  (S tau f fe r  Chemical Co.), hexametaphosphate (FMC Corp.), hydroxide 
(Dow Chemical Co.), hypochlor i te  (Chlorox Chemical Co.), m e t a s i l i c a t e  (Diamond 
Alka l i  Co.), t e t r a b o r a t e  (United S t a t e s  Borax Co.), o r t h o s i l i c a t e  (Phi lade l -  
phia Quar tz  Co.), s u l f i t e  (A. R. Maas, Co.), and t h i o s u l f a t e  (Al l ied  Chemical 
and Dye Corp.), but  f i g u r e s  f o r  t hese  items a r e  not  included i n  t a b l e  96 a s  
they a r e  considered t o  be beyond the  f i r s t  marketable s t age  of manufacture. 

Sul fur  and P y r i t e  Supply--California and Nevada 

Sulfur  production da ta  could not  be shown i n  t a b l e  98. Most of t h e  su l -  
f u r  ore  production came from t h e  Leviathan depos i t  operated by The Anaconda 
Company i n  Alpine County, Ca l i f .  Four o t h e r  mines produced s u l f u r  f o r  use  a s  
s o i l  condit ioner .  The t o t a l  output  from t h e  Leviathan mine went t o  t h e  com- 
pany's p l a n t  i n  Nevada, where i t  was converted t o  s u l f u r i c  a c i d  f o r  use  i n  
leaching copper ores. 

Mountain Copper Co. of Ca l i fo rn ia  ( I r o n  Mountain, Hornet Mine, Shasta 
County, Cal i f . )  was t h e  only p y r i t e  producer. The e n t i r e  output  was shipped 

TABLE 98. - Sulfur  and p y r i t e  supply, 1960 

Producers................................... 
Production: 

Quantity. .  ....................... long tons  
Value, shipments (Frasch only)............ 

Average va lue ,  per long ton ,  f.0.b. source.. 
Producer s tocks ,  Dec. 3l...........long tons  
Imports,  sulfur........................do... 
Exports (crude,  elemental sulfur6......do... 
'Four f i rms i n  Texas and Louisiana accounted f o r  over three-fourths of output.  
" ~ l s o  991,000 long tons  of p y r i t e s  was s o l d  o r  consumed by producing compa- 

n i e s  i n  1960. Of t h i s  quan t i ty ,  118,000 tons having a s u l f u r  content  of 
56,870 tons was so ld  a t  a va lue  of $815,537; t h e  remainder was consumed 
by t h e  producer. 

3Figures withheld t o  avoid revea l ing  ind iv idua l  company data .  
4Mexico 90 percent ;  Canada 10 percent.  
=Not applicable.  
6 ~ l s o  12,000 tons  of crushed, ground, r e f i n e d ,  sublimed, and f lowers was 

exported. 
125 tons of "other" s u l f u r  valued a t  $118,928. 

United 
S t a t e s  

I 9 4  

"5,003,000 
$115,494,000 

$23.10 
3,778,000 
4741,000 

1,776,000 

Ca l i fo rn ia  

5 

(3 ) 
(3)  
(3 
(3 ) - 
( 7  ) 

Nevada 

1 

(3 ) 

( 3 )  
( 3 )  

(3 ) 
( 5 )  

(5 ) 



t o  two chemical p l a n t s  (S tau f fe r  Chemical Co. and A l l i e d  Chemical Corp.) i n  
Contra Costa County, Ca l i f . ,  f o r  t h e  manufacture of s u l f u r i c  ac id .  

The s u l f u r  produced from Anaconda's Leviathan mine i n  Alpine County was 
shipped t o  t h e  company's s u l f u r i c  a c i d  p l an t  i n  Yerington, Nev. Shipments of 
a l l  s u l f u r  i n t o  Ca l i fo rn ia ,  by r a i l ,  a r e  shown i n  t a b l e  7. Detai led informa- 
t i o n  on t h e  s u l f u r  balance i n  Ca l i fo rn ia  and Nevada was published by t h e  
Bureau of Mines (4). 

Petroleum r e f i n e r i e s  yielded 88,936 shor t  tons of elemental  s u l f u r ,  
mostly i n  t h e  Los Angeles area. Also, recovery of s u l f u r  from s t ack  gases 
was repor ted  from smelter  opera t ions  a t  Selby, Contra Costa County. 

The only a c t i v e  s u l f u r  depos i t  i n  Nevada, i n  Humboldt County, produced a  
small  quan t i ty  of s u l f u r  f o r  s o i l  treatment.  

Su l fu r ,  F'yrite,  and Su l fu r i c  Acid Demand--California Chemical Indus t ry  

Table 99 shows t h e  tonnage and va lue  of s u l f u r ,  p y r i t e s ,  and s u l f u r i c  
ac id  consumed by t h e  companies l i s t e d  i n  t a b l e  100. These consumers, some 
with s e v e r a l  p l a n t s ,  manufactured a  wide v a r i e t y  of chemicals. F e r t i l i z e r  
was t h e  major chemical produced by Ca l i fo rn ia  chemical manufacturers i n  1960. 

The quan t i ty  of s u l f u r  consumed by t h e  Ca l i fo rn ia  f e r t i l i z e r  i ndus t ry  i n  
1960 is shown i n  t a b l e  120. There were 10 s u l f u r i c  a c i d  p l a n t s  opera t ing  i n  
Ca l i fo rn ia ;  2 i n  southern Ca l i fo rn ia ,  1 i n  c e n t r a l  Ca l i fo rn ia  (Fresno),  and 7 
i n  t h e  San Francisco-Bay area.  

According t o  a  paper presented a t  t h e  Chemical Market Research Associa- 
t i o n  meeting i n  1961 (g), nor thern  Ca l i fo rn ia  (above Kern County Line) and 
Hawaii requi red  460,000 tons of s u l f u r i c  a c i d  ( f o r  a l l  uses)  or  2.6 percent  
of U.S. requirements i n  1960. Table 101 shows t h e  Ca l i fo rn ia  s u l f u r i c  a c i d  
producers by c i t y ,  annual estimated capac i ty ,  and source of su l fu r .  A l l  
p l an t s  shown a r e  of t h e  contac t  type. 

According t o  producers,  s u l f u r  f o r  a l l  uses  i n  Ca l i fo rn ia  t o t a l e d  about 
850,000 tons ,  of which about 150,000 went i n t o  chemicals. According t o  SIC 28, 
an a d d i t i o n a l  50,000 tons used i n  producing inorganic pigments and some of t h e  
480,000 tons going i n t o  f e r t i l i z e r  should be included. Agr i cu l tu ra l ,  or  s o i l  
s u l f u r ,  should not  be included. 

Suppliers  of s u l f u r  usua l ly  guarantee a  p u r i t y  of 99 pe rcen t ;  i t  o f t en  
contains 99.5 percent or  more. The chief  impur i t i e s  found a r e  ash  and bitumen. 

Pyr i t e s  i s  normally purchased on t h e  bas i s  of an elemental  s u l f u r  content  
of 48 percent ,  with p e n a l t i e s  being assessed  f o r  each percent  lower than t h i s  
f igure .  Arsenic is an undes i rab le  impuri ty,  a l though most p y r i t e s  con ta in  
some arsenic .  Phosphorous i n  p y r i t e  i s  undes i rab le  when t h e  r e s i d u a l  roas ted  
product ( c inde r )  i s  used a s  a n  i r o n  ore. 



TABLE 99. - Sulfur ,  p y r i t e ,  and s u l f u r i c  ac id  consumption by the 
Ca l i fo rn ia  chemical indus t ry ,  1960 

TABLE 100. - Consumers of s u l f u r ,  p y r i t e ,  and s u l f u r i c  a c i d  r epor t ing  
chemical usage i n  Ca l i fo rn ia ,  1960 

P lan t s  r epor t ing  consumption o f :  
Elemental sulfur............................................. 
Write....................................................... 
Sul fu r i c  acid................................................ 

T o t a l  consumption i n  above plants.....................long tons 
T o t a l  va lue ,  delivered......................................... 
Value range,  per  s h o r t  ton,  delivered.......................... 
Typical  f r e i g h t  r a t e ,  per long ton,  Texas t o  Los Angeles....... 

American Bet te r  Chemicals Co. Monsanto Chemical Co. 
American Potash & Chemical C0rp.l Narmco Resins & Coatings Co. 
Best F e r t i l i z e r  Co. National  Research & Chemical Co. 
Ca l i fo rn ia  Chemical Co. P lant  Food Corp. 
Coastal  Chemical Co. She l l  Chemical C0.l 
Deepwater Chemical Co. , Ltd. S i l v e r  Line Products,  Inc. 
Fac to r ,  Max & Co. S tau f fe r  Chemical CO.' 

Fresno Agr i cu l tu ra l  Chemical C0.l Stone, E. B.,  & Son 
General Chemical (Div. A l l i ed  Chemical ~ a ) "  United Heckathorn Co. 
Long Manufacturing Co. United S t a t e s  Borax&Chemical Corp. 
Maas, A. R., Chemical Co. Western S t a t e s  Chemical Corp. 
lReported f o r  two plancs. 
" ~ e ~ o r t e d  f o r  t h r e e  p lants .  

TABLE 101. - Cal i fo rn ia  s u l f u r i c  a c i d  p l an t  c a p a c i t i e s  
and raw m a t e r i a l s  consumed, 1960 

20 
5 
4 

l482,OOO 
$9,821,000 

$12.00-$50.00 
"$15.00 

Company [ Location I Plant  

l ~ o n s i s t s  of about 80 percent  s u l f u r  and 20 percent  p y r i t e s  and s u l f u r i c  acid.  
2 ~ o c a l  haulage of byproduct s u l f u r  ranged from $2.00 t o  $5.00 per ton. 

I I capacity1 
A l l i e d  Chemical Corp.............. I Bay Poin t  I 120,000 

Do........................... I El  Seplndo / 150,000 

Do........................... 
American Smelting & Refining Co... 
Best F e r t i l i z e r  Co................ 
Monsanto Chemical Co.............. 

S t au f fe r  Chemical Co.. ............ 
Do........................... 
Do........................... 

Raw m a t e r i a l  

Sludge, and pyr i t e .  
Su l fu r ,  sludge, and 
hydrogen su l f ide .  

Do. 
Smelter gases. 
Sul fur  . 
Sul fu r ,  s ludge,  and 
hydrogen su l f ide .  

Do. 
Su l fu r ,  and pyr i t e .  
Sul fur  . 

DO. - 
r e s e n t  and Poten- 

Richmond 
Selby 
Lathrop 
Avon 

~ ~~ ~ ~ ~ 

Valley Nitrogen Co." .............. 
Total........................ 

t i a l  Market i n  Oregon and t h e  Northwest. Research Report 43, 1961, p. 21. 
" 1959. 

65,000 
15,000 
72,000 

150,000 

Dominguez 
Stege 
Vernon 
Fresno 60 ;OOO - 1 1,252,000 

325,000 
175,000 
120.000 

'Reed, Arthur H., and Bruce P. Lord. Sulphuric  Acid--The 



The requirements f o r  s u l f u r  and s u l f u r i c  a c i d  f o r  i n d u s t r i a l  and a g r i c u l -  
t u r a l  app l i ca t ions  undoubtedly w i l l  cont inue  t o  inc rease  a t  a r a p i d  r a t e  i n  
Ca l i fo rn ia  a s  a d i r e c t  r e s u l t  of increas ing  population. 

The p r i c e s  of Frasch s u l f u r  were s tandard  a t  $25 per long ton ,  f.0.b. 
Gulf p o r t s  f o r  b r i g h t  s u l f u r ,  with a discount  of $1 a ton f o r  of f -co lored  
m t e r i a l .  Fre ight  t o  t h e  h s  Angeles and San Francisco a r e a s  was $12 per  long 
ton. Posted p r i c e s  of Mexican s u l f u r  was $23.50 f o r  b r i g h t  and $22.50 f o r  
off-colored s u l f u r ,  f.0.b. Coatzacolcos, Mexico; but  t h e  p r i c e s  were 
increased $2 a ton on Dec. 19, 1960. De l ive r i e s  from Tampa, Fla., a l s o  were 
increased $2 a ton. 

P y r i t e  must compete i n  p r i c e  d i r e c t l y  with Frasch s u l f u r ,  based on su l -  
fu r  content.  The consumer of p y r i t e  must pay f o r  t r anspor t ing  approximately 
twice t h e  tonnage, a s  we l l  a s  providing equipment f o r  r o a s t i n g  t h e  p y r i t e  and 
disposing of t h e  r e s u l t i n g  cinder .  Reportedly, approximately 30 t o  60 percent 
more investment i s  requi red  t o  cons t ruc t  a s u l f u r i c  a c i d  p l an t  t h a t  uses  
p y r i t e  than one t h a t  uses elemental s u l f u r  (l8). 

A breakdown of s u l f u r  uses  i s  shown i n  f i g u r e  7. 

Talc ,  Soapstone, and Pyrophvl l i te  Supply--California and Nevada 

Approximately 87 percent  of t h e  combined Ca l i fo rn ia  output  of t a l c ,  soap- 
s tone,  and pyrophy l l i t e ,  repor ted  i n  t a b l e  102, was mined from depos i t s  i n  
Inyo and San Bernardino Counties i n  1960. These two count ies  were t h e  source 
of a l l  t h e  t a l c  produced. Soapstone came mainly from one depos i t  each i n  
Amador, E l  Dorado, and Los Angeles Counties. Pyrophyl l i te  was shipped from 
one property each i n  Mono and San Bernardino Counties and t h r e e  p r o p e r t i e s  
i n  San Diego County. 

The e n t i r e  production of Nevada t a l c  came from depos i t s  i n  Esmeralda 
County. The quan t i ty  and va lue  of output  i n  1960 was t h e  lowest s i n c e  before  
World War 11. No soapstone o r  phyrophyl l i te  was produced during t h e  year .  

TABLE 102. - Talc,  soapstone. and pyrophy l l i t e  supply, 1960 

I United 1 Cal i forn ia  I Nevada 
States1 I 

Producers............................... I 62 1 7 1 2 

- - - 
p l i e d  19 percent  of mine production; remaining 35 f i rms supplied 6 percent .  

"round t a l c  from I t a l y ,  7 1  percent ;  Canada, 10 percent ;  and France, 15 percent .  
3 T h r ~ ~ g h  seapor t s  only. 
4Not appl icable .  

Product ion  : 
Quantity.........................short tons  .................................... Value.. 

Average va lue ,  per sho r t  ton,  f.0.b. source.. 
Imports... ......................... s h o r t  tons 
Exports, crude and ground..............do.... 
1Leadinn 12 f i rms supplied 75 percent  of mine production; next 15 f i rms  sup- 

7 34,000 
$5,378,000 

$7.30 
"24,000 

59,500 

131,000 
$1,396,000 

$10.65 
1,000 

32,500 

5,000 
$30,000 

$6.00 
c 4  
(4 
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Table 103 shows t h e  tonnage and va lue ,  and t a b l e  104 l is ts  t h e  chemical 
companies which repor ted  consumption of t a l c ,  soapstone, and pyrophy l l i t e  i n  
1960. These minerals  were used i n  t h e  chemical indus t ry  mainly a s  a  f i l l e r  i n  
v a r i o u s  app l i ca t ions  such a s  p a i n t s ,  p l a s t i c ,  rubber ( s y n t h e t i c  only) ,  and a s  
a c a r r i e r  f o r  insec t ic ides .  Talc from open-pit  opera t ions  i n  Montana was 
be ing  shipped t o  Cal i forn ia  i n  competition with California-produced mater ia l .  

For comparison, producers '  r e p o r t s  indica ted  t h a t  about 150,000 tons of 
t a l c ,  soapstone, and pyrophy l l i t e  was consumed i n  Ca l i fo rn ia  during 1960, f o r  
a l l  uses ,  mainly ceramics. Paint  accounted f o r  7 percent ,  p e s t i c i d e  manufac- 
t u r e  8 percent ,  rubber rrvlnufacture 2 pe rcen t ,  and t o i l e t  prepara t ion  1 percent.  
The remainder was outs ide  SIC 28. 



TABLE 103. - Talc,  soapstone, and pvrophv l l i t e  consumption by t h e  
Cal i forn ia  chemical indus t ry ,  1960 

TABLE 104. - Consumers of t a l c ,  soapstone, and ~ v r o ~ h y l l i t e  r e p o r t i n g  
chemical usage i n  Ca l i fo rn ia ,  1960 

P lan t s  r epor t ing  consumption o f :  
Talc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pyrophyllite................................................ 
Soapstone................................................... 

Tota l  consumption in  a b w e  plants...................short tons 
T o t a l  va lue ,  delivered........................................ ........................ Value range, per  s h o r t  t on ,  delivered..  
Typical f r e i g h t  r a t e ,  per  s h o r t  ton, Ias Angeles 

t o  San Francisco............................................. 

All-Phase Color Corp. 
Amercoat Corp. 
American Be t t e r  Chemicals Co. 
American Marine Pain t  Co. 
Barnes, S. O., & Son, Inc. 
Boyle & Co. 
Caldow Pain t  Co. 
Ca l i fo rn ia  Chemical Co. 
Ca l i fo rn ia  Ink Co., Inc. 
Cent ra l  Valley Chemical Corp. 
C e r t i f i e d  Home Products Co. 
Coastal  Chemical Co. 
Colgate-Palmolive Co. 
Colonial Dames Co., Ltd. 
Dau-Hansen Pain t  Co., Inc. 
Daw, A. J., P r in t ing  Ink Co. 
De Boom Pain t  Co. 
De Soto Chemical Coatings, Inc. 
Dunn-Edwards Corp. 
Dunne, Frank W. , Co. 
Fac tor ,  Max & Co. 
Finch Pain t  & Chemical Co. 
Fine Line Pa in t  Corp. 
Glidden Paint  Co. 
Great Western Pa in t  Co. 
H i l l  Brothers Chemical Co. 
Indeo Laboratory 

50 
3 
1 

13,400 
$397,000 

$20.00-$90.00 

$9.50 

I n t e r n a t i o n a l  Pa in t  Co., Inc. 
I n t e r n a t i o n a l  Wood Products Co. 
Jones-Hamilton, Inc. 
Kaull,  G. W. 
K e l i t e  Corp. 
Koppers Co., Inc. 
L. & H. Pa in t  Products,  Inc. 
Marvin Corp. 
Moy e r  Chemica 1 Co . 
McCloskey Varnish Co. of t h e  West 
Narmco Resins & Coatings Co. 
National  Lead Co. 
O'Brien Corp. of San Francisco 
Old Colony Pa in t  & Chemical Co. 
P lant  Food Corp. 
P i t t sburgh  P l a t e  Glass Co. 
Poly Resins Co. 
Ram Chemica 1s , Inc. 
Shannon Luminous Mate r i a l s  Co. 
She l l  Chemical Co. 
Southern Lacquer & Paint  Corp. 
Stauff  e r  Chemical Co. 
T ibbe t t s  Corp. 
Vi-Cly I n d u s t r i e s ,  Inc. 
V i  Jon Laboratories ,  Inc. 
Viny 1-Line Pa in t  Co. 
Western Chemical &Manufacturing Co. 

'Depending on q u a l i t y  and p a r t i c l e  s i ze .  - 

Talc grades a r e  o f t e n  i d e n t i f i e d  with end use ,  such a s  pharmaceutical 
grade, cosmetic grade, and ceramic grade;  they a r e  sometimes cha rac te r i zed  by 
c r y s t a l  shape and s t r u c t u r e  such a s  f ib rous ,  massive, and a c c i c u l a r ,  o r  by 
color  o r  degree of softness .  



The pa in t  i ndus t ry  was t h e  l a r g e s t  user  of ground t a l c  f o r  those  repor t -  
i ng  under SIC 28. It was used mainly a s  a n  i n e r t  extender o r  f i l l e r ,  where i t  
competed with o the r  m a t e r i a l s ,  such a s  l imestone whit ing,  gypsum, magnesite,  
and clay. 

Pa in t  manufacturers r e q u i r e  t h a t  t a l c  supp l i e r s  meet spec i f i ed  phys ica l  
and chemical p rope r t i e s  f o r  each t a l c  shipment, including co lo r  o r  b r igh tness  
t e s t ,  s p e c i f i c  g rav i ty ,  p a r t i c l e  s i z e  l i m i t a t i o n ,  bulk dens i ty ,  p a r t i c l e  
shape, absorpt ion ,  and pH. Talc a c t s  a s  an extender i n  p a i n t s  by reducing t h e  
s e t t l i n g  r a t e ,  which allows t h e  pa in t  t o  flow smoothly and d i s p e r s e  eas i ly .  

The rubber indus t ry  uses  e i t h e r  of f -co lor  t a l c  or  ground limestone which 
were usua l ly  s p e c i f i e d  t o  pass  100 percent  through a 100-mesh s i e v e  with no 
more than 0.1 percent  remaining on 200-mesh. The rubber indus t ry  p re fe r r ed  
t a l c  because of i t s  lub r i ca t ing  qua l i ty .  

Talc f o r  cosmetics must meet r i g i d  requirements a s  t o  impur i t i e s  which 
a f f e c t  co lor  and a r e  ab ras ive  and harmful t o  t h e  skin. Domestic prepara t ions  
usua l ly  r e q u i r e  n e a r - s t e a t i t e  grade with approximately 99 percent  passing a 
325-mesh screen. Products usua l ly  a r e  ground i n  fluid-energy mills, popularly 
c a l l e d  micronizers. 

Talc,  soapstone, or  py rophy l l i t e  f o r  use  a s  a f i l l e r  or  c a r r i e r  f o r  DDT 
and o the r  p e s t i c i d e s  usual ly  is ground t o  pass  200-mesh. 

AS'IM S p e c i f i c a t i o n  D605-53T conta ins  d e t a i l e d  chemical requirements f o r  
u s e s  of magnesium s i l i c a t e .  

Titanium Supply--California and Nevada 

A s  shown i n  t a b l e  105, no i lmen i t e  o r  r u t i l e  was mined i n  e i t h e r  Cal i for -  
n i a  or  Nevada during 1960. Titanium sponge was produced i n  Nevada, and t i t a -  
nium was melted i n  California .  No t i tan ium dioxide  was produced i n  e i t h e r  
S t a t e  during 1960. E. I. duPont de  Nemours & Co., Inc. d i sc losed  t h a t  a p l a n t  
having a capaci ty  of about 25,000 tons  annual ly of t i t an ium dioxide  would be 
cons t ruc ted  a t  Antioch, Cal if .  R u t i l e  from Aus t r a l i a  repor ted ly  w i l l  be used 
by duPont t o  produce t i t an ium t e t r a c h l o r i d e  a s  a bas i s  f o r  producing t h e  t i t a -  
nium dioxide. Use of r u t i l e  t o  produce t i t an ium dioxide  i s  a process new t o  
t h e  United S t a t e s ;  only i lmeni te  and t i t an ium s l a g  have been used a s  raw 
mater ia l s .  

The t i tan ium dioxide  capaci ty  of North American p l a n t s  i s  shown i n  t a b l e  
106. A s  a b a s i s  f o r  comparison, 454,986 tons  of TiO, was produced, and 
982,572 tons  of i lmen i t e  and 24,229 tons  of r u t i l e  were consumed i n  1960. 
Pigments were manufactured from 864,794 tons  of i lmen i t e  and 119,308 tons  of 
t i tan ium slag.  



Company 
Unite  

TABLE 105. - Titanium ( i l m e n i t e  and r u t i l e )  supply, 1960 

American Cyanamid Co.................. 

Producers : 
I lmeni te  concentrates...................... 
R u t i l e  concentrates........................ 

Production: 
Quant i ty ,  i lmeni te  concentrates . .short  t ons  
Value, i lmen i t e  concentrates.........do.... 
Q u a n t i t y ,  r u t i l e  concentrates........do.... 
Value, r u t i l e  concent ra tes  ........... do.... 

Average va lue ,  i lmen i t e  concent ra tes ,  
per s h o r t  ton............................... 

Average va lue ,  r u t i l e  concent ra tes  
per s h o r t  ton............................... 

Imports, i lmeni te  concentrates. .  ... shor t  tons  
Imports, r u t i l e  concentrates...........do.... 
Exports................................do.... 

du Pont, E.I., de  Nemours............. 

Glidden Co............................ 

Through seapor t s  only. 
"E and MJ Metal and Mineral Markets repor ted  a range of $23.00-$26.00 per  .&g 

t on  (59.5 percent  TiO, ,  f.0.b. A t l a n t i c  seaboard) f o r  i lmen i t e  and $85.00 
per sho r t  ton f o r  r u t i l e  (94 percent  Ti02 , f .o.b. A t l a n t i c  seaboard). 

=Not appl icable .  
4 ~ x p o r t s ,  o re s  and concent ra tes  (1,300 s h o r t  t ons ) ;  meta l  and a l l o y  i n  crude 

form and scrap  (900); primary forms (400); f e r r o  a l l o y s  (200); d ioxide  and 
pigments (34,000). 

TABLE 106. - North American t i tan ium dioxide  capaci ty  

United 
S t a t e s  

7 
3 

789,000 
$14,655,000 

9,000 
$879,000 

$18.50 

$97.70 
266,000 

29,000 
(4 ) 

National  Lead Co...................... 

New Je r sey  Zinc Co.................... 
Cabot Tr ian ia .  Inc.................... 

Ca l i fo rn ia  

- - 
- - - - 
- 
- - 

12,000 - 

Ca 
B r i t i s h  Ti tan  Products................ .......... Canadian Titanium Pigments.. 
Continental Titanium.................. 
Planned. 

Source: BuMines Minerals Yearbook. 

Nevada 

- - 
- - - - 
- 
- - 

(3)  
(3) 

Locat ion I Tonslyear 

Piney River ,  Va. 
Savannah, Ga. 
Baltimore, Md. 
Edgemoor, Del. 
New Johnsonvi l le ,  Tenn. 
Ant ioch, Ca l i f .  
Baltimore, Md. 

Lawkins  Poin t ,  Md. 
St.  Louis, Mo. 
Sayrev i l l e ,  N.J.  
Gloucester Ci ty ,  N.J. 
Ashtabula. Ohio 

~ d a  
Sore l ,  Que. 
Varennes , Que. 
Baie S t .  Paul,  Que. 

18,000 
72,000 
40,000 
90,000 
70,000 

l27,OOO 

56,000 

136,000 
157,000 
48,000 

I40  ,000 

20,000 
25,000 
l6,OOO 



Titanium Dioxide Demand--California Chemical Indus t ry  

Table 107 shows t h e  tonnage and t a b l e  108 l ists t h e  chemical companies 
t h a t  repor ted  consumption of t i tan ium dioxide  i n  Ca l i fo rn ia  during 1960, 
mainly f o r  use  i n  p a i n t  manufacturing; most of it came from New Jersey.  

TABLE 107. - Titanium dioxide  consumption by t h e  
Ca l i fo rn ia  chemical i ndus t ry ,  19601 

TABLE 108. - Consumers of t i t an ium minerals  and cmpounds r e p o r t i n g  
chemical usage i n  Ca l i fo rn ia ,  1960 

P l a n t s  r epor t ing  consumption...................................... 
Tota l  consumption i n  above plants................................. 
T o t a l  va lue ,  delivered............................................ ......................... Average va lue ,  per sho r t  t on ,  delivered..  

Amercoat Corp. 
American Marine Paint  Co. 
Armstrong Cork Co. 
Beacon Pa in t  & Wax Corp. 
Borden Co. 
Caldow Pa in t  Co. 
Cal i forn ia  Ink Co., Inc. 
De Soto Chemical Coatings, Inc. 
Dewey & Almy Chemical Co. 
Dowman Products,  Inc. 
Lhmn-Edwards Corp. 
Dunne, Frank W., Co. 
E l l i s  Paint  Co. 
Factor ,  Max & Co. 
Fine Line Pain t  Corp. 
F u l l e r ,  W. P., & Co. 
Glidden Pain t  Co. 
Great Western Pa in t  Co. 
Henry, W. W., Co. 
Interchemical  Coro.l 

43 
14,200 

$8,094,000 
$570.00 

- A -  

I n t e r n a t i o n a l  Paint  Co., Inc. 
lReported f o r  two p lants .  

=Titanium metal i s  produced a t  Henderson, Nev., by Titanium Metals Corp. from - 
t i t an ium sponge shipped i n t o  t h e  S ta t e .  

Kolmar Laboratories ,  Inc. 
L. & H., Pa in t  Products,  Inc. 
Marvin Corporation 
Meta l l i c  Phosphate Products Co. 
Michael-Lawrence Co., Inc. 
McCarty Pa in t  Co. 
Narmco Resins & Coatings Co. 
Nelson Technical Coatings Co. 
N u t r i l i t e  Products,  Inc. 
O'Brien Corp. of San Francisco 
Old Colony Paint  & Chemicals Co. 
P i t t sburgh  P l a t e  Glass Co. 
Rhodes, D. H., & Co. 
Secur i ty  Pa in t  Manufacturing Co. 
Sherwin-Williams Co. 
S t e r l i n g  Pain t  Co. 
Tech-Chemical Co. 
T ibbe t t s  Corp. 
Tibbet ts-Westerf ield Pa in t  Co. 
Vi-Cly I n d u s t r i e s ,  Inc. 
Viny 1-Line Pain t  Co. 

It i s  est imated t h a t  only about a t h i r d  of t h e  t o t a l  consumption of t i t a -  
nium dioxide was repor ted  because (1)  numerous small  p a i n t  companies used r e l a -  
t i v e l y  small  q u a n t i t i e s  which i n  aggregate amounted t o  a s i z a b l e  tonnage and 
(2)  some l a rge r  consumers d id  not  consider  manufactured TiOz a s  one of t h e i r  
raw materials .  Some of  t h e  companies l i s t e d  purchased t i tan ium pigments f o r  
t h e i r  own pa in t  manufacturing, and i n  a d d i t i o n ,  so ld  some t o  o the r  pa in t  
manufacturers. 



Assuming t h a t  Ca l i fo rn ia  consumed i ts  propor t ionate  share  of TiO, i n  
pa in t  manufacturing and t h a t  approximately 10 percent  of t h e  t o t a l  U.S. p a i n t  
output  i s  made i n  Ca l i fo rn ia ,  some 45,000 tons  of TiO, would have been con- 
sumed i n  1960 by t h e  Ca l i fo rn ia  pa in t  indus t ry  alone. Other uses f o r  pigments, 
such a s  rubber and ink  manufacturing, consumed a t  l e a s t  5,000 tons ,  br inging  
t h e  t o t a l  consumption t o  more than 50,000 tons annual ly i n  t h e  Ca l i fo rn ia  
chemical industry. 

Titanium dioxide was valued a s  a white  pigment because of i t s  high degree 
of opac i ty ,  owing t o  i t s  h igh  r e f r a c t i v e  index. Also, i t  was valued because 
of i t s  low s p e c i f i c  g rav i ty ,  nontoxic cha rac te r ,  and ine r tness .  The covering 
power of t i t an ium dioxide  was r a t e d  about  four  t imes t h a t  of z i n c  l i thopone 
and z inc  oxide, and near ly  twice t h a t  of z inc  su l f ide .  The Bureau of Mines 
Minerals Yearbook showed t h e  fol lowing d i s t r i b u t i o n  by gross  weight of t i t a -  
nium pigment shipments i n  1960: 

Percent 
Pigments, p a i n t s ,  varn ishes ,  and lacquers1 .................. 65.1 
Paper....................................................... 11.3 
Floor-covering.............................................. 4.8 
~ u b b e r l . .  .................................................. 4.0 
Coated f a b r i c s ,  textiles1................................... 2.8 
P r in t ing  ink1............................................... 1.3 
Others . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.7 
1Chemical uses designated by author.  

ASTM Spec i f i ca t ion  D476-48 gives t h e  d e t a i l e d  requirements f o r  t h r e e  
types of t i t an ium pigments, and Federal  Spec i f i ca t ion  TT-T-425A p r w i d e s  f o r  
t h r e e  types of t i tan ium pigments. Titanium pigments a r e  a l s o  valued i n  manu- 
f a c t u r i n g  l ight-colored rubber goods. They have l a rge ly  replaced z i n c  oxide 
i n  cosmetic manufacturing and a r e  used i n  dyes and t e x t i l e s ;  t i t an ium t e t r a -  
c h l o r i d e  i s  used i n  producing smoke screens.  Although t h e  tonnage of t i t an ium 
pigments used i n  p a i n t s  cont inues t o  inc rease ,  t h e  percentage of t h e  t o t a l  
market supplied by t i t an ium pigments h a s  declined. This t r end  w i l l  probably 
continue. 

Zinc Supply--California and Nevada 

Copper and lead-zinc o res  were t h e  source of 99 percent  of t h e  t o t a l  
Ca l i fo rn ia  z i n c  output  shown i n  t a b l e  109 f o r  1960. Lead, tungsten,  gold,  and 
s i l v e r  ores  combined, furn ished  t h e  remaining 1 percent.  

More than 90 percent  of t h e  Nevada z inc  product ion i n  1960 was recovered 
from o res  of s i x  mines i n  Elko, Eureka, Lincoln, and White Pine Counties. 



TABLE 109. - Zinc (ore  and metal) supply, 1960 

I United I California I Nevada 

Mines..................................... 
Smelters.................................. 
Production: 
Mine...................short tons, metal 
Value................................... 
Smelter................................. 

Average sales  pr ice ,  per pound............ 
Producer stocks, Dec. 31.................. 
Imports6.. ..................... .short tons 

States  

26 

cen t ,  Utah and Colorado each 8 percent; of the  lead ore remaining, 39 per- 
cent was dis t r ibuted among 18 States. Shipments of zinc pigments a s  oxide 
tota led 145,000 short  tons valued a t  $226 per ton; smaller quant i t ies  of 
chloride and su l f a t e  shipments were a l s o  reported i n  the BuMines 1960 
Minerals Yearbook. 

.. Exportsl" .......................... .do.. I 

Byproduct--not separated from primary production. 
3Accounted for  over 90 percent of output; remainder came from copper and lead 

ores. 
4Figures withheld t o  avoid revealing individual company data. 
5 ~ ~ t  available. 
6Canada 37 percent, Mexico 28 percent, Peru 16 percent, others 19 percent. 

Through seaports only. 
imports: 

United States  California 
Ore (zinc content)...................... 383,000 3,000 
Blocks, pigs,  slabs..................... 121,000 150 
Sheets.................................. 900 3 
Dross and sk imings . . . . . . . . . . . . . . . . . . . . .  1,000 - 
Dust.................................... 20 - 
Other................................... 100 - 

9Not applicable. 
lo Exports : 

( 9 )  

United States  California 
Ore, concentrates....................... 13 - 

lLeading 25 mines produced 82 percent of domestic zinc output. Tennessee 
supplied 2 1  percent, Idaho 13 percent, New York 10 percent, Arizona 9 per- 

Slabs, pigs, blocks..................... 75,000 30 
Sheets, p la tes ,  s t r i p s ,  or other 
forms, n - e . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,000 4 

Zinc, scrap, dross...................... 12,000 2,000 
Semi-fabricated forms, n.e.s............ 3,000 - 
Zinc dust............................... 800 300 



Zinc Compounds Demand--California Chemical Industry 

Table 110 shows t h e  tonnage and t a b l e  111 l i s t s  t h e  i n d u s t r i e s  r epor t ing  
t h e  consumption of z inc ,  mainly a s  z i n c  oxide ( inc luding  leaded z inc  oxide) ,  
f o r  use i n  pa in t .  Other app l i ca t ions  included p l a s t i c s ,  i nks ,  and misce l la -  
neous uses. 

Other z inc  pigments such a s  l i thopone  (mixture of z i n c  s u l f i d e  and barium 
s u l f a t e )  and t i t a n a t e d  l i thopone were used i n  pa in t  manufacturing a s  we l l  a s  
f o r  f i l l e r  a p p l i c a t i o n s  i n  rubber and p l a s t i c s ,  bu t ,  i n  genera l ,  t hese  a r e  
considered a s  being beyond t h e  " f i r s t  marketable s tage" and a r e  excluded. 

Federal  Spec i f i ca t ion  TT-P-641B, January 23, 1953, covers t h r e e  types of 
z inc  p a i n t s ,  and U.S. Spec i f i ca t ion  MIL-P-15145A, June 20, 1955, covers  t h e  
use of z i n c  oxide pa in ts .  

TABLE 110. - Zinc (metal  and compounds) consumption by t h e  
Ca l i fo rn ia  chemical i ndus t ry ,  1960 

TABLE 111. - Consumers of z i n c  and z inc  compounds r e p o r t i n g  
chemical usage i n  Ca l i fo rn ia ,  1960 

Plants  r epor t ing  consumption o f :  
Zinc oxide................................................. 
Zinc chromate.............................................. 
Zinc metal................................................. 
Zinc compounds (other)..................................... 

Tota l  consumption i n  above plants..................short tons 
Tota l  va lue ,  delivered....................................... 
Value range,  per  sho r t  ton ,  delivered........................ 

Amchem Products ,  Inc. 
Amercoat Corp. 
American Marine Paint  Co. 
Associated Chemical Co. 
Ca l i fo rn ia  Chemical Co. 
Coastal  Chemical Co. 
De Soto Chemical Coatings, Inc. 
Dewey & Almy Chemical Co. 
Dunne, Frank W. , Co. 
Eden Pain t  Products Corp. 
E l l i s  Pa in t  Co. 
F u l l e r ,  W. P., & Co. 

18 
3 
1 
2 

6,400 
$1,551,000 

$240.00-$280.00 

I n t e r n a t i o n a l  Pa in t  Co., Inc. 
L. & H. Pa in t  Products,  Inc. 
Lef f ingwell  Chemical Co. 
Long Manufacturing Co. 
Narmoc Resins & Coatings Co. 
Nelson Technical Coatings Co. 
O'Brien Corp. of San Francisco 
Parker Rust Proof Co. 
P i t t sbu rgh  P l a t e  Glass Co. 
Secur i ty  Pa in t  Manufacturing Co. 
Vi-Cly I n d u s t r i e s ,  Inc. 
Western Lead Products Co. 

The competi t ion from a l t e r n a t e  m a t e r i a l s  i s  keenly f e l t  i n  chemical and 
pigment uses  f o r  z inc  and i t s  compounds. Aluminum and magnesium could r ep lace  
zinc t o  some ex ten t  a s  reducing agen t s  i n  chemical reactions.,  I n  t h e  Cal i for -  
nia  p a i n t  i ndus t ry ,  lead and t i t an ium pigments a r e  used ins t ead  of z i n c  pig- 
ments i n  many ins tances .  Titanium pigments have almost t o t a l l y  rep laced  
li thopone but  supplement r a t h e r  than compete with z i n c  oxide i n  most pa in t  
formulations. Zinc oxide consumption per u n i t  of rubber consumption has  



decl ined  i n  r ecen t  yea r s  not  because of s u b s t i t u t i o n  of a n  a l t e r n a t e  product 
but  r a t h e r  because syn the t i c  rubber r e q u i r e s  l i t t l e  o r  no z i n c  oxide i n  t h e  
vulcaniz ing  process. 

I n  most a p p l i c a t i o n s  t h e r e  i s  l i t t l e  necess i ty  t o  seek s u b s t i t u t e s  f o r  
z inc ,  as ample q u a n t i t i e s  of z inc  i n  t h e  va r ious  grades a r e  a v a i l a b l e  a t  r e l a -  
t i v e l y  low pr ices .  

ASTM Spec i f i ca t ion  D475-45 includes requirements f o r  z inc  s u l f i d e  pig- 
ments, such a s  l i thopone (ZnS-BaSO,), t i t a n a t e d  l i thopone,  and z i n c  su l f ide .  
Spec i f i ca t ion  D79-44 designates  t h e  requirements f o r  dry z inc  oxide manufac- 
tu red  by t h e  American and French processes;  D80-41 s p e c i f i e s  t h e  impur i t ies  
which can be t o l e r a t e d  i n  leaded z inc  oxide;  D520-51 c w e r s  z i n c  dus t  f o r  use  
as a pigment; D479-49 d e a l s  with z i n c  chromate; D432-50 and D1271-56 c w e r  
z inc  ch lo r ide  f o r  use  i n  preserving and t r e a t i n g  wood. 

Miscellaneous Minerals Supply and Demnd--California and Nevada 

Bismuth 

There has been no production of bismuth i n  Ca l i fo rn ia  s i n c e  1909, when 20 
tons  of o r e  was produced frmn t h e  Lost Horse Copper mine i n  t h e  Pizon D i s t r i c t ,  
Rivers ide  County. Native bismuth has  been repor ted  t o  occur a t  a number of 
l o c a l i t i e s  i n  Ca l i fo rn ia  and Nevada, but  none has  been produced commercially. 
(To ta l  United S t a t e s  production i s  exclus ive ly  a s  a lead byproduct and comes 
from smelters  a t  Omaha, Neb., Port  Amboy, N.J. ,  and East  Chicago, Ind.) The 
Garnet Dike Tungsten mine, which operated i n  Fresno County, produced tungsten 
concent ra tes  conta in ing  14 percent  bismuth a s  b ismuthin i te ,  but  no at tempt was 
made t o  recover t h e  bismuth and t h e  o r e  remaining i s  repor ted  t o  be  q u i t e  
l imited.  

Bismuth was repor ted  by t h e  Ca l i fo rn ia  chemical indus t ry  f o r  use  i n  cos- 
met ics  by Boyle and Co. i n  Los Angeles. Although pharmaceutical manufacturers 
of Cal i forn ia  d i d  not  inc lude  bismuth i n  t h e i r  r e p o r t s ,  about 711,000 pounds 
was so ld  f o r  u s e  i n  pharmaceutical manufacture and i n  l a b o r a t o r i e s  i n  t h e  
United Sta tes .  

The pharmaceutical,  medical, and cosmetic t r ades  r e q u i r e  a 99.99 percent  
p u r i t y  with no t r a c e  of a r s e n i c ,  i n  conformance with t h e  U.S. Pharmacopoeia. 
General Serv ices  Administration Stockpi le  Spec i f i ca t ion  P-7 covers requi re-  
ments f o r  bismuth f o r  use i n  a l l o y s  and s a l t s .  

Cadmium 

There i s  no d i r e c t  production of cadmium and i t s  compounds i n  Ca l i fo rn ia  
and Nevada. However, smelter  f l u e  d u s t s  from copper-zinc o res ,  a s  we l l  a s  
z i n c  concentrates  from Cal i forn ia  and Nevada, a r e  s i g n i f i c a n t  sources of 
cadmium t h a t  i s  recovered by var ious  processes i n  p l a n t s  ou t s ide  t h e s e  Sta tes .  

The following repor ted  consumption of 96,000 pounds of cadmium and cad- 
mium compounds, valued a t  $50,000 i n  1960: American Potash and Chemical Co., 



Cal i forn ia  Ink Co., De Soto Chemical Coatings, Inc., El lay Rubber Co., 
P i t t s b u r g  P l a t e  Glass Co., Tibbetts-Westfield Pa in t  Co., and Western Lead Co. 

Only one consumer obtained cadmium compounds from a Ca l i fo rn ia  d e a l e r ;  
t h e  o ther  sources were New York and Maryland. The u n i t  va lue  (de l ivered)  
ranged from $0.28 t o  $2.42 a pound, depending on t h e  form and pur i ty .  

Chromium 

There was no production of chromite i n  Ca l i fo rn ia  i n  1960. Chromite pro- 
duct ion  was f i r s t  repor ted  i n  1869; and from then through 1955, w e r  500,000 
tons ,  valued a t  w e r  $20 mi l l i on ,  was produced i n  t h e  S ta t e .  There a r e  a num- 
ber of r e l a t i v e l y  small ,  s c a t t e r e d  chromite depos i t s  i n  Ca l i fo rn ia  t h a t  could 
not  be mined p ro f i t ab ly  a t  t h e  open-market p r i c e s  p reva i l ing  i n  1960. 

No depos i t s  of chromite a r e  known t o  e x i s t  i n  Nevada. 

I n  add i t ion  t o  l a rge  tonnates  of chromite ores  repor ted  by Kaiser 
Aluminum and Chemical Co. f o r  r e f r a c t o r y  use and smaller  but  s i g n i f i c a n t  con- 
sumption repor ted  by Owens-Ill inois Glass Company f o r  use  i n  t h e  process of  
manufacturing g l a s s  (both of which a r e  ou t s ide  SIC 28),  consumption of 800 
tons of chromium compounds (mostly a c i d ,  oxide, and f l a k e )  valued a t  $515,000 
was repor ted  by Amercoat Corp., American Bet te r  Chemicals Co., Ca l i fo rn ia  Ink 
Co., Frank W. Dunne Co., E l l i s  Paint  Co., Kaiser Aluminum & Chemical Co., 
Nelson Technical Coatings Co., Parker Rust Proof Co., Sherwin-Williams Co., 
and Turco Products,  Inc. 

Chemical-grade chromite should conta in  over 44 percent  Cr,03. A higher  
i r o n  t o  chrome r a t i o  can usual ly  be t o l e r a t e d  i n  chemical-grade chromite than 
i n  me ta l lu rg ica l  o r  r e f r a c t o r y  grades. The s i l i c a  content  should not  be  more 
than 8 percent .  Most of t h e  chemical-grade chromite used i n  t h e  United S t a t e s  
comes from t h e  Union of South Africa.  

Chromium compounds were used i n  p a i n t s ,  inks ,  dyes, production of chrome 
pigments, mordants, and a s  a cor ros ion  inh ib i to r .  

Fluor spar  

Only one Cal i forn ia  mine, t h e  Pac i f i c  F l u o r i t e  opera t ion  i n  t h e  Clark 
Mountain a rea  of San Bernardino County produced i n  1960. The small  tonnage of * 

crude o r e  produced was concentrated t o  ceramic grade a t  t h e  s i t e  and shipped 
t o  g l a s s  manufacturers i n  Los Angeles and Ohio. Most of t h e  f luo r spa r  pro- 
duced i n  Nevada came from two operations--in Nye and Lincoln Counties. The 
output  was metal lurgical-grade f l u o r s p a r ,  which was shipped t o  Ca l i fo rn ia  
s t e e l  and cement p l a n t s  i n  1960. 

V i r tua l ly  a l l  of t h e  14,086 s h o r t  tons  of f luorspar  consumed i n  Cal i for -  
n i a  f o r  a l l  uses  during 1960 came from Colorado and went i n t o  steelmaking and 
g la s s  manufacturing. Hydrofluoric a c i d  was produced i n  Ca l i fo rn ia  by t h e  
General Chemical Div. of A l l i e d  Chemical and Dye Corp. a t  Nichols,  Cal if .  



Gold 

Gold was obtained i n  Ca l i fo rn ia  and Nevada from lode and p lace r  o r e s ,  and 
a s  a byproduct of copper, lead,  and z i n c  smelting. 

Secur i ty  Paint  Co. was t h e  only Cal i forn ia  chemical p l an t  t h a t  repor ted  
gold consumption i n  1960. 

Graphite 

No n a t u r a l  g raph i t e  was produced i n  e i t h e r  Ca l i fo rn ia  o r  Nevada. The 
e n t i r e  domestic output  came from one company i n  Texas and one i n  Pennsylvania. 
One Ca l i fo rn ia  p l an t  produced manufactured g raph i t e ;  o the r  p l a n t s  were i n  
Michigan, North Carolina, New York, Pennsylvania, Tennessee, and West Virginia.  
Imports of n a t u r a l  g raph i t e  came from Mexico, Malagasy Republic, and Ceylon. 

The following companies i n  Ca l i fo rn ia  consumed small  q u a n t i t i e s  of graph- 
i t e  f o r  use i n  p a i n t , p l a s t i ~ ~ ,  and unspecif ied uses:  Amercoat Corp., Caldow 
Pain t  Co., Ca l i fo rn ia  Chemical Co., Frank W. Dunne Co., Great Western Pa in t  
Co., Narmco Resins & Coatings Co., Poly Resins Co., Secur i ty  Pa in t  Manufactur- 
i ng  Co., and Southern Lacquer & Pain t  Corp. 

Lithium 

Dil i thium sodium phosphate was one of s e v e r a l  products produced i n  Cali-  
f o r n i a  from b r ine  a t  Sea r l e s  Lake, San Bernardino County, by American Potash 
and Chemical Corp. The d i l i t h ium sodium phosphate was converted t o  l i th ium 
carbonate before  marketing. 

Commercial l i th ium has  been produced s ince  1938. The b r i n e  conta ins  
0.015 percent  LizO. 

Nevada has  produced no l i t h ium t o  d a t e ,  although extens ive  s a l i n e  depos- 
i t s  repor ted ly  con ta in  s i g n i f i c a n t  q u a n t i t i e s  of l i thium. 

The Cal i forn ia  chemical indus t ry  d i d  not  r e p o r t  any consumption of 
l i th ium f o r  1960. 

Molybdenum 

Molybdenum minerals  (molybdenite and powel l i te  , combined) were r e c w e r e d  
a s  byproducts of tungsten ores  a t  t h e  Pine Creek mine, Inyo County, Cal if . ,  
during 1960. Part  of t h e  molybdenum concentrates  were exported; t h e  remainder 
were shipped out-of-State. Molybdenite was r e c w e r e d  a s  a byproduct from cop- 
per ores  mined i n  White Pine County by Kennecott Copper Corp. a t  i t s  McGill, 
Nev., smelter  and shipped out-of-State. 

The fol lowing Ca l i fo rn ia  chemical companies repor ted  consumption of molyb- 
denum (mainly a s  lead molybdate) i n  1960, f o r  chemical app l i ca t ions :  Amercoat 
Corp., Bio-Rad Laboratories ,  Ca l i fo rn ia  Ink Co., De Soto Chemical Coatings, 
Inc.,  Secur i ty  Paint  Manufacturing Co., Skasol Inc. of Southern Cal i forn ia .  



Nickel 

Although n i c k e l  minera l iza t ion  covers l a rge  a r e a s  i n  Ca l i fo rn ia ,  t h e r e  i s  
no recorded product ion;  a l s o ,  none has been repor ted  i n  Nevada. 

Consumption of n i c k e l  and n i c k e l  compounds was repor ted  i n  1960 by A l l i e d  
Chemical and Dye Corp., Parker Rust-Proof Co., and S h e l l  Chemical Co., wi th in  
SIC 28. Vegetable O i l  Products Co., ou t s ide  SIC 28, but c l o s e l y  r e l a t e d ,  used 
n i c k e l  a s  a  c a t a l y s t  f o r  t h e  hydrogenation of f a t s  and o i l s  f o r  use  i n  making 
soaps and food products. (The use of n i c k e l  c a t a l y s t ,  repor ted ly ,  i s  t h e  only 
means by which t h e  f i s h  odor can be removed from f i s h  o i l s  t o  render them 
s u i t a b l e  f o r  consumption.) Nickel was a l s o  used a s  a  c a t a l y s t  i n  va r ious  
other  i n d u s t r i e s  i n d i r e c t l y  r e l a t e d  t o  t h e  chemical indus t ry ,  f o r  uses  such 
a s  petroleum cracking,  t h e  manufacture of hydrogen from n a t u r a l  gas ,  t h e  manu- 
f a c t u r e  of a c e t i c  a c i d  from ace ty lene ,  and t h e  manufacture of methane from 
carbon monoxide and hydrogen. 

Nickel compounds, p a r t i c u l a r l y  n i c k e l  s u l f a t e  and n i c k e l  oxide, a r e  used 
extensively i n  chemical manufacturing. Nickel ch lo r ide ,  n i c k e l  formate, 
n i cke l  carbonate,  n i c k e l  hydroxide, and n i c k e l  n i t r a t e  a r e  used t o  l e s s e r  
ex ten t ,  but none was repor ted  t o  be used by t h e  Ca l i fo rn ia  chemical indus t ry .  

N i t r a t e s  

A number of companies i n  Cal i forn ia  produced a m n i a  and o the r  n i t rogen  
compounds s y n t h e t i c a l l y ,  but  no n a t u r a l  n i t r a t e s  were produced i n  e i t h e r  
Cal i forn ia  or  Nevada. 

The following companies repor ted  consumption of 30 tons  of n i t r a t e s  
(na tu ra l )  valued a t  $8,000 and obtained from Chi le ,  mostly f o r  use i n  f e r t i l -  
i z e r s :  American Be t t e r  Chemicals Co., Columbia-Southern Chemical Corp., Long 
Manufacturing Co., Inc., Ohio Chemicals P a c i f i c  Co., Procter  and Gamble Co., 
Purex Corp. Ltd., Skasol Inc. of Southern Ca l i fo rn ia ,  and E. B. Stone & Son. 
An ind ica t ion  of t h e  quan t i ty  of a m n i a  and o the r  ni t rogen-bearing ma te r i a l s  
( n a t u r a l  and s y n t h e t i c )  consumed i n  Ca l i fo rn ia  may be derived from t a b l e  120, 
which shows a g r i c u l t u r a l  ma te r i a l s  consumed i n  Cal i forn ia .  

P e r l i t e  

Nevada ranked second a f t e r  New Mexico i n  output  of crude p e r l i t e ;  
Cal i forn ia  ranked fourth.  Cal i forn ia  was t h e  leading U.S. producer of 
expanded p e r l i t e ,  both i n  tonnage and number of p l a n t s ,  with an output  of 
24,000 tons  (from 12 p l a n t s )  a t  an average va lue  of $59.13 a  ton. 

Four Cal i forn ia  chemical p l a n t s  repor ted  consumption of expanded p e r l i t e  
a s  f i l t e r  a i d ,  a s  a  f i l l e r  i n  p a i n t s  and p l a s t i c s ,  and a s  an i n s e c t i c i d e  
c a r r i e r .  

Diatomaceous e a r t h  competed with expanded p e r l i t e  i n  t h e  f i l t e r  a i d  
market. Almost a l l  of t h e  i n d u s t r i a l  minerals  used a s  f i l l e r s  and extenders 
w i l l  compete with p e r l i t e  fo r  those uses.  On t h e  o ther  hand, p e r l i t e  f i n e s  
a r e  a v a i l a b l e  a s  a  byproduct from screening p l a n t s  a t  low c o s t  and might be 



more widely used a s  f i l l e r s ,  extenders ,  and c a r r i e r s  i n  p lace  of o ther  miner- 
a l s  such a s  ground limestone, lime, t a l c ,  and clays.  

Platinum 

Two dredging opera t ions ,  on t h e  American and Yuba Rivers  i n  Sacramento 
and Yuba Counties, r e spec t ive ly ,  ob ta in  platinum a s  a  byproduct i n  gold 
r ecwery .  

No consumption of t h e  platinum-group metals  was repor ted  by t h e  Califor-  
n i a  chemical indus t ry  a s  r a w  ma te r i a l s  f o r  use i n  chemical manufacturing. 
Undoubtedly, some was used a s  a  c a t a l y s t  i n  n i t r i c  a c i d  manufacture. Petro- 
chemical c a t a l y s t  use  i s  ou t s ide  SIC 28. Companies d i d  use platinum items 
such a s  c ruc ib l e s ,  which a r e  not  considered i n  t h i s  study. 

Pumice 

Pumice ( inc luding  pumicite) produced i n  11 count ies  i n  Cal i forn ia  t o t a l e d  
427,000 shor t  tons  valued a t  $1,895,000. It was s o l d  f o r  a  v a r i e t y  of con- 
s t r u c t i o n  and i n d u s t r i a l  uses. Chemical indus t ry  uses  f o r  which producers 
repor ted  s a l e s  included c a r r i e r s  f o r  pes t ic ides .  

Crude and prepared pumice ( inc luding  volcanic c inde r )  was produced i n  
Mineral,  Ormsby, and Nye Counties,Nevada. V i r t u a l l y  t h e  e n t i r e  tonnage went 
i n t o  cons t ruc t ion  m a t e r i a l s ,  which a r e  ou t s ide  SIC 28. 

Only t h r e e  companies--Fresno Agr i cu l tu ra l  Chemical Co., National  Lead 
Co., and Vita-Fluor Corp.--reported consumption of ground pumice i n  t h e  Cali- 
f o r n i a  chemical indus t ry  during 1960, f o r  use mainly a s  i n s e c t i c i d e  f i l l e r .  
Other uses  were i n  c leaning  compounds, a s  o i l  absorbents ,  and a s  a  pa in t  
f i l l e r .  Only a  smal l  amount of pumice was obtained through brokers ;  most was 
obtained d i r e c t l y  from t h e  producer. Most of i t  o r ig ina ted  i n  Ca l i fo rn ia ,  but  
some came from New Mexico and Utah. 

Rare-Earth Minera 1s 

The Molybdenum Corp. of America, Mountain Pass b a r i t e - b a s t n a s i t e  mine i n  
t h e  Ivanpah Mountains, San Bernardino County, Cal if . ,  was a c t i v e  during 1960. 
The concent ra te  was processed a t  company p l a n t s  i n  York and Washington. 

No thorium o r  r a re -ea r th  mineral  consumption was repor ted  by t h e  Cal i for -  
n i a  chemical indus t ry  i n  1960. 

S i l v e r  

S i l v e r  produced i n  Cal i forn ia  i n  1960 was derived from copper,  and from 
gold placers .  Nevada s i l v e r  output i n  1960 was obtained mainly from lode 
depos i t s  of s i l v e r  o r e s ,  from treatment of copper o re s ,  and from lead ores.  

No s i l v e r  consumption was repor ted  by t h e  Ca l i fo rn ia  chemical indus t ry  
f o r  1960, but  undoubtedly some was used a s  a  c a t a l y s t  i n  pharmaceutical 



prepara t ions ,  a s  s i l v e r  compounds. ( S i l v e r  has  been used i n d u s t r i a l l y  a s  an 
oxida t ion  and dehydration c a t a l y s t ,  e s p e c i a l l y  i n  t h e  manufacture of aldehydes 
f o r  primary a l coho l s ,  and i n  i n t e r a c t i o n  between ace ty lene  and formaldehyde i n  
t h e  manufacture of butadiene. S i l v e r  n i t r a t e  i s  used i n  marking inks  and cer-  
t a i n  h a i r  dyes. S i l v e r  z e o l i t e  i s  used by t h e  U.S. Armed Forces t o  produce 
f r e s h  water from s a l t  water.) 

Stront ium 

No s t ront ium was produced i n  Ca l i fo rn ia  o r  Nevada. The smal l - s ize  
domestic market and t h e  low c o s t  of imported s tront ium minerals  have made 
domestic production economically u n a t t r a c t i v e .  

A r e l a t i v e l y  l a rge  depos i t  of c e l e s t i t e  occurs i n  San Bernardino County, 
Cal if . ,  i n  t h e  Cady Mountains near Argus Stat ion.  Other depos i t s  of c e l e s t i t e ,  
a s soc ia t ed  with gypsum, occur i n  t h e  Avawatz Mountains i n  t h e  same a rea  and i n  
t h e  F ish  Creek Mountains on t h e  e a s t e r n  boundary of San Diego County. The 
l a t t e r  depos i t  has  been worked on a small  s c a l e  i n  r ecen t  years .  Also, s t ron-  
t i a n i t e  occurs near  Barstow. 

No s t ront ium consumption was repor ted  by t h e  Ca l i fo rn ia  chemical indus t ry  
i n  1960. The major use  of s t ront ium i s  i n  pyrotechnics ,  but  i t  a l s o  i s  known 
t o  have been used i n  greases ,  medicines, p l a s t i c s ,  and pa in t s .  

Tin 

Although t i n  occurr ing a s  c a s s i t e r i t e  has  been recovered i n  small  quanti-  
t i e s  from Ca l i fo rn ia  and Nevada depos i t s ,  t h e r e  has  been no production s i n c e  
World War 11, and reserves  a r e  in s ign i f i can t .  

Only one company i n  t h e  Ca l i fo rn ia  chemical i ndus t ry  repor ted  consumption 
of t i n  during 1960. 

Tungsten 

Four tungsten mines were a c t i v e  i n  Ca l i fo rn ia  during 1960; t h e  Pine Creek 
mine and m i l l  of Union Carbide Nuclear Co., Inyo County, was t h e  major tung- 
s t e n  opera t ion  i n  t h e  S ta te .  

Four Nwada mines produced tungsten i n  1960, but  only one produced a s  
much a s  50 tons  of crude ore. Some purchases of concent ra te  produced out-of- 
S t a t e  were made. 

Only two Ca l i fo rn ia  chemical companies repor ted  tungsten consumption i n  
1960. (Of t h e  9 mi l l i on  tons of tungsten products consumed by a l l  U.S. indus- 
t r i e s  i n  1960, only 112,000 tons  was used by t h e  chemical indus t ry .  The chief  
tungsten compounds marketed i n  t h e  United S t a t e s  were sodium t u n g s t a t e ,  tung- 
s t i c  oxide, t ungs t i c  ac id ,  and paratungstates .  Sodium tungs ta t e  was used a s  
a  mordant i n  p r i n t i n g  and f o r  dyeing s i l k ,  and i n  f i r ep roof ing  compounds. It 
was a l s o  used i n  t h e  prepara t ion  of phosphotungstic acid.) 



Uranium 

Ca l i fo rn ia  uranium output  came from two p rope r t i e s ;  one each i n  Lassen 
and S i e r r a  Counties. The Lassen County o r e  was processed i n  Utah, and t h e  
S i e r r a  County o r e  was consigned t o  a  p l a n t  a t  Lakeview, Ore. 

Nevada uranium output came from four  producers,  two each i n  Elko and 
Lander Counties. Ore shipments were made t o  Oregon and Utah. 

No uranium consumption was repor ted  by t h e  Ca l i fo rn ia  chemical indus t ry  
i n  1960. 

Wol las toni te  

Two f i rms  i n  Rivers ide  County, near  Blythe (Iawrence Johnson and Mineral 
Exploi t  Co.), produced wol l a s ton i t e  i n  1960. 

The Ca l i fo rn ia  depos i t s  were mined exclus ive ly  f o r  ornamental and bui ld-  
i n g  s tone,al though i n  t h e  pas t  some of  t h e  ma te r i a l  was used t o  make rock wool. 

Several  chemical companies i n  Ca l i fo rn ia  repor ted  consumption of small  
q u a n t i t i e s  of New York wol l a s ton i t e  f o r  u s e  i n  paint .  The O i l ,  Pa in t  and Drug 
Reporter quoted p r i c e s  f o r  wo l l a s ton i t e  a t  $29 t o  $51 a ton,  f.0.b. source, 
depending on grade. 

Zirconium 

Although z i r con  i s  abundant i n  t h e  heavy sands and gold p l ace r s  of 
Ca l i fo rn ia ,  none was produced i n  1960. 

Only a n  i n s i g n i f i c a n t  quan t i ty  of z i r con  (obtained from Aus t r a l i a )  and 
zirconium c h l o r i d e  was repor ted  t o  be  consumed by t h e  Cal i forn ia  chemical 
indus t ry  i n  1960. 

HIGHLIGHTS OF THE CONDITIONS I N  THE U. S . AND 
CALIFORNIA CHEMICAL INDUSTRIES 

Origin and Growth 

I n  1790, t h e  f i r s t  U.S. p a t e n t ,  signed by George Washington, was f o r  a  
chemical process (an improved potash k e t t l e )  (29). I n  1960, t h e  chemical 
industry had become t h e  fou r th  l a r g e s t  i n  terms of a s s e t s  ($24 b i l l i o n )  and 
ranked f i f t h  i n  s a l e s  ($28 b i l l i o n )  among manufacturing indus t r i e s .  Expendi- 
t u r e s  f o r  chemical p l an t  cons t ruc t ion  t o t a l e d  $1.6 b i l l i o n  i n  1960 (2). 
Since 1950, per .capi ta  s a l e s  have r i s e n  sharp ly ,  and i n  1960 exceeded $140 
( f i g .  

7!I'he Ca l i fo rn ia  chemical indus t ry  i s  a n  i n t e g r a l  p a r t  of t h e  U.S. chemical 
indus t ry ,  and many Cal i forn ia  products  a r e  bought and so ld  on t h e  na t iona l  
market..  heref fore, a s  fewer comparative data  a r e  a v a i l a b l e  which can be  
revealed f o r  Cal i forn ia  chemicals a lone ,  t h e  U.S. chemical indus t ry  must 
serve i n  many ins tances  a s  background f o r  cons idera t ion  of t h e  Cal i forn ia  
chemical indus t ry .  



FIGURE 8. - Per Capita Soles of Chemicals and 
Allied Products. 

The h i s t o r y  of t h e  
Ca l i fo rn ia  chemical indus t ry  
p a r a l l e l s  t h e  h i s t o r y  of t h e  
West. The chemical indus t ry  
moved westward with t h e  gold 
rush ,  and t h e  f i r s t  a c i d  
p l a n t  was b u i l t  s h o r t l y  
t h e r e a f t e r ,  t o  meet t h e  
r e f i n i n g  needs of t h e  U.S. 
Mint. By 1960, 34,000 peo- 
p l e  were occupied by t h e  
Ca l i fo rn ia  chemical i ndus t ry ,  
earning $208 mi l l i on  while  
producing products with 
va lue  added by manufacture 
of $690 mi l l ion .  

H i s t o r i c a l l y ,  t h e  chem-. 
i c a l  indus t ry  has not  been 
a f f e c t e d  by business  cyc le s  
and seasonal  changes t o  t h e  
same extent  a s  most o t h e r  
i n d u s t r i e s ,  p r i n c i p a l l y  
because chemical production 
r e s i s t s  recess ion  through 
new product development and 
s a l e s  t o  more s t a b l e  indus- 
t r i e s ,  such a s  t h e  food 
processing indus t ry  which 
provide a  s teady market f o r  
raw ma te r i a l s  (29, 34, 44). 

The growth of t h e  chemical indus t ry  has p a r a l l e l e d  t h e  gross  n a t i o n a l  
product f o r  over two decades. However, some chemical products ,  such a s  a n t i -  
b i o t i c s ,  de tergents ,  and cosmetics have shown much higher  growth r a t e s  (29). 
On t h e  o the r  hand, some rapid-growth chemical i tems occasional ly encounter 
ser ious  and unexpected marketing problems. One c u r r e n t  problem concerns use  
of petroleum-base f r o t h e r s  i n  de tergents  and t h e  e f f e c t s  of waters conta in ing  
them on sewage treatment  and s t r e a m  qua l i ty .  There have been ins tances  i n  
which de tergent  foam has  appeared i n  dr inking  water. Another problem cur- 
r e n t l y  encountered i s  t h e  controversy over t h e  e f f e c t s  of p e s t i c i d e s  on humans 
and t h e  normal w i l d l i f e  balance. 

Re la t ive  Importance of t h e  Ca l i fo rn ia  Chemical Indus t ry  

Ca l i fo rn ia  accounted f o r  two-thirds of a l l  manufacturing i n  1960 (50, 52) 
i n  t h e  11 Western Sta tes .  A number of mineral  raw ma te r i a l s  and chemical man- 
ufac tur ing  p l a n t s  i n  t h e  Western S t a t e s  were managed from headquarters  i n  
Cal i forn ia  (2, 57, 58). Also, Ca l i fo rn ia  d i v i s i o n  o f f i c e s  of many n a t i o n a l  
and i n t e r n a t i o n a l  organiza t ions  had been given extens ive  management 
r e s p o n s i b i l i t i e s .  



The chemical indust ry  was growing much f a s t e r  i n  Ca l i fo rn ia  than na t iona l ly ;  a s  
shown i n  f i g u r e  9. production was concentrated i n  the  Los Angeles-Long Beach and San 
Francisco-Oakland a reas  . 

Comparative population growth of t h e  t en  leading U.S. metropoli tan a reas  i s  
shown i n  f i g u r e  10 . Tables 112. 113. and 114 show how Ca l i fo rn ia  ranks i n  terms of 
chemical production. employment. and manufacturing f a c i l i t i e s  . Table 115 shows how 
t h e  San Francisco-Oakland and Los Angeles-Long Beach a reas  rank i n  terms of chemical 
output i n  comparison with o the r  metropoli tan a r e a s  . Table 116 shows how Cal i fornia  
compares with other S t a t e s  i n  terms of t h e  value  added i n  chemical production . 

TABLE 112 . . Rank of Ca l i fo rn ia  chemical indust ry  compared with o ther  i n d u s t r i e s  

Indust ry  group 

.............. Transportat ion equipment 
Food .................................. 
Fabricated metals  ..................... .......... Machinery. except e l e c t r i c a l  
E l e c t r i c a l  n a c h i n e r p  ................. ......... CHEMICALS AND ALLIED PRODUCTS 
R i n t i n g  and publishing ............... 
Stone. c l ay .  and glassz ............... 
Primary metals  ........................ .............. Lumber and wood products ........... Petroleum and coa l  products ............................... Apparel ............. Pulp. paper. and products ................ Furni ture  and f i x t u r e s  ........................... Instruments 
Rubber ................................ 
Text i l e s  .............................. 
Miscellaneous and ordnance ............ 
l ~ a l u e  added by manufacture (unadjusted) i n  m i l l i o  
2 ~ o t  comparable f o r  two years  . 

19 541 

2,163.9 
1,400.9 

579.0 
580.3 
409.6 
424.1 
416.4 
297.9 
357.7 
422.0 
273.1 
279.4 
182.7 
153.7 
111.2 
135.3 
39.3 

371.0 
8,597.5 
Of d o l l  

Increase  

815.6 
430.9 
288.8 
220.7 
345.7 
179.7 
169.1 
177.9 
107.3 
-22.1 
100.1 
69.8 
73.7 
59.9 
74.3 
34.0 
13.1 

176.9 
3,315.4 
S . 

. 
1958 
rank . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 - . . . 

. 
1954 
rank . 

1 

Source: U.S. Department of C m e r c e .  Bureau of t h e  Census . 1958 Census of Manufac- 
tu res .  Area Reports . 

Source: Bureau of t h e  Census . 

TABLE 113 . . Employment i n  chemical manufacturing i n  t h e  20 leading S ta tes .  1958 

S t a t e  
1 . New Jersey ........... 
2 . New York ............. 
3 . I l l i n o i s  ............. 
4 . Ohio ................. 
5 . Pennsylvania ......... 
6 . Texas ................ 
7 . Tennessee ............ ............. 8 . Michigan 
9 . CALIFORNIA ........... 

10 . Virginia ............. 

Employment 
81. 267 
66. 272 
49. 955 
47. 384 
44. 785 
42. 166 
39. 831 
35. 979 
35. 806 
31. 111 

S t a t e  
11 . West Virginia  ......... 
12 . Indiana ............... 
13 . Missouri .............. 
14 . Louisiana ............. 
15 . Massachusetts ......... 
16 . Flor ida  ............... 
1 7  . SouthCarol ina  ........ 
18 . Maryland .............. 
19 . North Carolina ........ 
20 . Washington ............ 

Employment 
23. 613 
23. 423 
18. 104 
17. 133 
16. 110 
14. 741 
14. 299 
12. 953 
12. 196 
11. 641 
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1 9 5 0  popu la t ion  Inc rease  1 9 5 0 - 1 9 6 0  

Son Fronoisco 
New York Los Angeles Ch icago  Philadelphia D e t r o i t  

Bay Areo B o s t o n  P i t t sburgh  St. Lou is  Washington 

FIGURE 10. - Comparison of Population Growth of 10 Largest Metropolitan Areas. 
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TABLE 114 . . Manufacturing p l a n t s  i n  Cal i forn ia  and 11 Western States1 

120 employees I 
I I I 

Food and kindred products ........... 
T e x t i l e  m i l l  products ............... 
Apparel and r e l a t e d  products ........ 
Lumber and wood products ............ .............. Furni ture  and f i x t u r e s  
Pulp. paper. and products ............ 
Pr in t ing  and publishing ............. 
CHEMICALS AND ALLIED PRODUCTS ....... 
Petroleum and coa l  products ......... 
Rubber products ..................... 
Stone. clay. and g la s s  products ...... .............. Primary metal products 
Fabricated metal products ........... 
Machinery (except e l e c t r i c a l )  ....... 
E l e c t r i c a l  machinery ................ 
Transportat ion equipment ............ 
Instruments and r e l a t e d  products .... 

Cal i forn ia  Tota l  manufacture 
Indus t r ia  1 group emp lovm 

Cal i forn ia  
.. 

.. 
- 

..... Misc . mfg . ( inc luding  ordnance) 1. 925 1 399 54. 730 .......................... Total  28. 390 1 7. 888 1.180. 211 
I I I 

on 1958 Census of Manufacturers . 

en t 
11 Western 

S ta t e s  

252. 300 
8. 980 

70. 100 
187. 760 
36. 100 
49. 800 
94. 580 
63. 770 
29. 600 
20. 700 
62. 770 
87. 500 

106. 200 
107. 700 
90. 400 

365. 900 
21. 300 

109. 710 
1.765. 170 

California  employ- 
nent a s  Percent of 
11 Western I U.S. 

S t a t e s  + 
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TABLE 115. - Output of chemicals from 20 leading c i t i e s  

City 

1. New York-Northeast New Jersey......... 
2. Chicago............................... 
3. Philadelphia.......................... 
4. Newark................................ ............. 5. LOS ANGELES-LONG BEACH1.. 
6. Cincinnati............................ 
7. St. Louis............................. 
8. Houston............................... 
9. Detroit............................... 

10. Buffalo............................... 
11. Paterson-Clifton-Passaic.............. 
12. Louisville............................ .............. 13. SAN FRANCISCO-OAKLAND1.. 
14. Indianapolis.......................... 
15. Jersey City........................... 
16. Baltimore............................. 
17. Cleveland............................. 
18. Boston................................ 
19. Minneapolis-St. Paul.................. 
20. Kansas City,  Kans. . . . . . . . . . . . . . . . . . . . .  

Value added by manufacture 

Kansas City,  Mo....................... 
subsequently ava i l ab le  f igu res  show value added by 

( m i l l i o  
1956 

1,657 
59 1 
487 - 
301 
2 39 
273 
29 1 
229 
2 18 - 
187 
160 - - 
134 
184 
103 
83 

99 

do l l a r s )  
Change (percent1  

10.7 

L 
IIL 

mil l ion  fo r  San Francisco-Oakland and $412 mi l l ion  f o r  Los Angeles-Long 
Beach i n  1960. 

Source: Bureau of the  Census. Chemical Week. 

n 

anufacture 

TABLE 116. - Output of chemicals from 10 leading S ta t e s  

- -- 

t o  be $199 

S t a t e  

1. New Jersey.. ........... 
2. New York............... 
3. Texas.................. 
4. Illinois............... 

Table 117 shows t h e  number of chemical p lan ts  operating i n  California  
during 1960, by county; p l an t  s i z e ,  based on employment; and chemical industry 
group. Table 118 l i s t s  employers i n  t h e  California  chemical industry i n  1960 
and shows a s ign i f i can t  increase over 1958 employment a s  shown i n  t ab le  114. 
Figure 11 shows graphical ly,  the  employment s i t u a t i o n  i n  t h e  San Francisco Bay 
area .  

5. Pennsylvania.. ......... 
6. Ohio................... 
7. CALIFORNIA............. 
8. Michigan............... 
9. Tennessee.............. 

10. Indiana................ 

Value added by manufacture (mi l l ion  d o l l a r s )  
1958 

1,446,573 
1,222,149 
1,063,313 

868,058 

Sources : Bureau of the  Census. Chemical Week. 

706,359 
698,213 
603,849 
602,728 
542,104 
498,778 

1956 
1,354,930 

979,101 
1,020,881 

785,368 
714,086 
698,546 
522,811 
560,799 
491,636 
430,295 

1954 
1,121,765 

872,140 
722,056 
663,669 
510,561 
566,366 
424,136 
497,024 
454,064 
343,491 



E m p l o y e e s ,  1 9 5 0  

El E m p l o y e e s ,  1 9 6 0  

V a l u e  added by 
m o n ~ f o s l u r e ,  1 9 6  

FIGURE 11. - Employment in the San Francisco Bay Area in 1950 and 1960, by Product. 



I Chemical groups 

2812 Allralies and chlorine..... 

2813 Indus t r i a l  gases .......... 
2814 Cyclic (coal  t a r  crudes).. I 

2816 Inorganic p i p e n t s  ........ 
Indus t r i a l  organic 

"18 chemicals, n.e.c.. ....... 

2819 Indus t r i a l  inorganic 
chemicals, n.e.c ......... 

2821 P las t i c s  m t e r l a l s  ........ 
2822 Synthetic rubber .......... 
2823 Cel lulos ic  man-made f ibera  
2824 Synthetic f i b e r s  

(excluding ~ r~en ic ) . . . . . .  

2831 Biological products..... .. 

2833 Medical, chemical, and 
botanical  products ....... 

28341 Pharmceur preparations ica ............. 1 

TABLE 117. - Number and s i z e  of p lan t s  by chemical groupe and Cal i fornia  count ies ,  1958, 
conmiled from t h e  Bureau of the  Census date  MC (58) S - 2.51 

Ehployees 

A - 1-10; B = 20-49; C = 50-99; D = 100 or more 



28421 
Specia l ty  c leaning and 
pol ish  preparations..... 

2841 Soap, detergents......... 

28441 Perfumes, cosmetics ...... 
2843 

2851 Pa in t s ,  varnishes ,  etc... 

Surface a c t i v e  agents.... 

2852 Putty,  ca lk ing compounds. 

2861 Gum and wood chemicals... 

2871 Fertilizers.............. 

2872 F e r t i l i z e r s ,  mixing only. 

2873 Agr i cu l tu ra l  pes t ic ides . .  

2892 Explosives............... 

2879 

2891 

2893 P r in t ing  ink............. 

Agr i cu l tu ra l  chemicals, 
n.e.c................... 

Glue and gelatin......... 

2894 Fat ty  acids.............. 
2895 Carbon black............. 

Chemical and chemical 
prepara t ions ,  n.e.c..... 

'Compilation based on locat ior  
'Included i n  SIC 2871. 



TABLE 118 . . Number of covered r epor t ing  u n i t s  (employers) i n  chemi- 
c a l s  and a l l i e d  products .  by Countv(s). 

S t a t e  of Ca l i fo rn ia .  1960 

Alameda ................................................... 
Butte  ..................................................... 
Colusa .................................................... 
Contra Costa .............................................. ................................................. E l  Dorado .................................................... Fresno .................................................. Humboldt 
Imperial  .................................................. 
Inyo ...................................................... 
Kern ...................................................... 
Kings ..................................................... 
Los Angeles ............................................... ..................................................... Marin .................................................... Merced .................................................. Monterey 
Orange .................................................... ................................................. Riverside 
Sacramento ................................................ 
San Bernardino ............................................ 
San Diego ................................................. ............................................. San Francisco 
San Joaquin ............................................... 
San Luis Obispo ........................................... 
San Mateo ................................................. 
Santa Barbara ............................................. 
Santa Clara ............................................... 
Santa Cruz ................................................ 
Shasta .................................................... 
Siskiyou .................................................. .................................................... Solano .................................................... Sonoma 
S tan i s l aus  ................................................ .................................................... Tulare ................................................... Ventura 
Yo10 ...................................................... 

Total .  a l l  count ies  .................................. 
IAverage monthly insured employment of t hese  u n i t s  t o t a l ed  

omitted had no r epor t ing  u n i t s  . 

Reporting u n i t s  
a u a r t e r l v  averanel  

1.110 . Counties 

Source: S t a t e  of Ca l i fo rn ia  Dept . of Employment . 



Table 119 shows t h e  comparison of chemical va lues  added by mmufacture i n  
t h e  United S t a t e s ,  Western S t a t e s ,  and Ca l i fo rn ia ,  i n  1958, and c o s t s  of raw 
ma te r i a l s  f o r  those products i n  t h e  United S ta t e s .  

F e r t i l i z e r  markets i n  Cal i forn ia  f o r  minerals  a r e  indica ted  i n  f i g u r e  12 
and t a b l e  120. An undeterminable percentage of t hese  products was shipped i n  
from o the r  S ta t e s .  

1950 1952 1954 1956 1958 1960 

FIGURE 12. - Commercial Fert i l izers  and Agricultural Minerals Consumed in California, 1950-60. 



TABLE 119. - Comparative production of the  U.S., Western, and Cal i fornia  chemical i n d u s t r i e s ,  1958 

1 Value 

. . ~ ~~ ~ 

Soaps, detergenteland c leaning preparat ions ,  etc...... ................................ Soap8 and detergents  
P o l i ~ h e s  and san i t a t ion  goods....................... ............................... Surface a c t i v e  agents ................................. Toi le t  preparat ions  ....................... Pa in t s ,  varnishes ,  and lacquers ................................ Paints  and varnishes  ............................ Inorganic color pigments ......................... Putty and calking compounds ................................ Gum and w o d  chemicals ................................ Agricul tura l  chemicals 
F e r t i l i z e r s  ......................................... ........................ Agricul ture ,  pes t i c ides ,  e t c  ............................ Vegetables and animal o i l s  

Niecellaneous chemical producta.....................,. 
Glue and g e l a t i n  .................................... 
Pr in t ing  ink ........................................ ...................... Compressed and l i q u i f i e d  gasea ........................................ Carbon black 
Sa l t  ................................................ 

Chemical product groups 

........................ I n d u s t r i a l  inorganic chemical8 
Su l fu r i c  ac id  ....................................... 
Alkal ies  and chlor ine  ............................... 
I n d u s t r i a l  inorganic chemicals n.e.c ................ .......................... I n d u s t r i a l  organic chemicals 
Cyclic ( coa l  t a r )  crudes ............................ 
Intermediate coa l  t a r  products...................... 
P l a s t i c s ,  syn the t i c  r e s i n ,  etc...................... 
Synthetic rubber .................................... .................................... Synthetic f i b e r s  
Explosives .......................................... 
Organic c h m i c a l e  n.e.c.* ........................... .................................. Drugs and medicinals 
Biological products ................................. 
Medicimls and botanicals  ........................... 
Pharnvleeutieal ~ r e ~ a r e t i o n s  ......................... 

< 
I n  

United 
S ta te s  
1,748.0 

72.6 
306.2 

1,369.2 
4.106.2 

30.0 
373.1 
872.0 
197.9 
829.9 
131.6 

1,671.7 
2,096.2 

38.9 

dded by manufacture 
l l i o n  do l l a r s  

Chemical preparations n.e.~.~....................... ....................................... A l l  groups 
9$:;' [ is) 

597.0 

r i e o m .  Utah. Idaho. Mo 

305.1 
12,585.8 

Value added, 
as percent of 

U,S. t o t a l  
I" 11 

IThe 11 Western S ta te s  ere Waehingtan, Oregon, Ca l i fo rn ia ,  Nevada, 

Western S ta te s  
18.1 
40.0 
13.4 
18.0 
3.6 

7.5 I 
Ins. Waninn. New 

Value added, 
as percent of 

t o t a l  i n  11 
Western S ta te s  
I n  Cal i fornia  

(=) 
(= ) 
(=) 
32.4 
31.5 

) 
(= ) 
91.6 
(= ) 
(=) 
25.0 
(= ) 
93.1 
81.4 
89.1 
93.9 

98.6 
91.2 

100.0 
97.3 

87.1 
(a ) 
79.2 
(= 
73.5 
60.6 
87.0 

(3) 
48.8 
93.4 
69.2 
C3) 

63.4 
Mexico. and Col 

ehipment8 
(mil l ion 
do l l a ra )  
Calif.= 

(=) 
(* ) 
(= ) 

152.5 
99.4 

(= ) 
83.8 

(=) 
6.6 

) 
6.8 

10.0 
52.7 

195.4 
31.9 
9.4 

56.9 
(=) 

206.1 
(=) 
(3 

) 
(") 
24.1 
57.9 
(3 ) 
(= 
14.5 
22.3 
30.1 
(=) 

-# 
1d0. 

- 

- ~ , A1 nte . 
Figures shown i n  parentheses are estima;esmade by  avid Gaber, Bank o f -Ca l i f&ia ,  i n  December i 961  :;sue of Cal i fornia  Msgezine 
(P. 9) published by Cal i fornia  Chamber of C m e r c e .  

'By subtract ing t h e  value  added by manufacture from value of shipments, the  e a s t  of raw mater ia ls ,  suppl ies ,  conta iner  f u e l ,  purchased 
e l e c t r i c a l  energy, and con t rac t  work can be derived. 

'Not ava i l ab le  o r  not disclosable.  
'N.e.c. means a l l  other combined or "not elsewhere c lass i f ied."  

Source: Bureau of Census MC 58 (2) A-G and Cal i fornia  Chamber of Comnerce estimates.  



TABLE 120 . . F e r t i l i z e r s  so ld  i n  Ca l i fo rn ia .  19601 

Commercial f e r t i l i z e r s  
Ammonia . anhydrous ......... 
Amonia-ammonium n i t r a t e  

so lu t ion  .................. ........... Ammonia so lu t ion  
A m n i a t e d  superphosphate .. 
Amonium n i t r a t e  ........... 
Ammonium n i t r a t e  s o l u t i o n  .. 
Ammonium phosphate 11.48.0 . 
Ammonium phosphate 13.39.0 . 
Ammonium phosphate 21.53.0 . 
Ammonium phosphate ........... n i t r a t e  27.14.0 
Ammonium phosphate ........... s u l f a t e  16.20.0 ........... Amonium s u l f a t e  
Blood meal ................. 
Bone meal .................. .......... Calcium cyanamide 
Calcium ammonium n i t r a t e  .................. so lu t ion  
Calcium n i t r a t e  ............ 
Fish emulsion .............. .................. Fish meal ......... Hoof and horn meal 
Liquid phosphoric a c i d  ..... 
Mixed f e r t i l i z e r s .  dry ..... 
Mixed f e r t i l i z e r s .  l i q u i d  .. 
Potassium ch lo r ide  ......... 
Potassium s u l f a t e  .......... 
Seed meal. c a s t o r  .......... 
Seed meals. o ther  than .................... cas to r  
Sewage sludge. a c t i v a t e d  ... ............. Sodium n i t r a t e  
Superphosphate. normal ..... 
Superphosphate. t r e b l e  ..... 
Tankage .................... 

c 
Urea ....................... 
Miscellaneous .............. 
Unsegregated ............... 
Delinquent r e p o r t s  and 

co r rec t ions  by a u d i t  ...... 
Total  ................. 

l c a l i f o r n i a  S t a t e  Bureau of 

:hort  tons  
96. 653 

10. 579 
226. 402 

1. 304 
42. 909 
34. 904 
14. 369 
2. 246 
2. 233 

2. 135 

66. 544 
187. 678 

2. 228 
1. 184 
4. 305 

9. 525 
28. 132 

847 
59 0 
240 

11. 339 
265. 195 

92. 857 
2. 007 
6 .  772 
2. 831 

358 
13. 286 

20 1 
94. 095 
14. 176 

880 
28. 787 

6 .  372 
1. 300 

-7. 672 
1.267. 791 

.hemistry . 

Agr icu l tu ra l  minerals  
Aluminum s u l f a t e  ........... 
Borax ...................... .......... Calcium carbonate 
Calcium hydroxide .......... ............. Copper s u l f a t e  
Gypsum ..................... 
I ron  oxide ................. ............... I ron  s u l f a t e  
Lime-sulfur s o l u t i o n  ....... ........ Magnesium carbonate .......... Magnesium s u l f a t e  .......... Manganese s u l f a t e  
Mixed ma te r i a l s  ............ ............. Phosphate rock .............. Sewage sludge ................ S o i l  s u l f u r  .............. Sul fu r i c  a c i d  ................. Zinc oxide ............... Zinc s u l f a t e  .............. Miscellaneous ............... Unsegregated 

To ta l  ................. 
Grade of dry-mixed 

f e r t i l i z e r s 2  
4.10.16 .................... 
4.12.4 ..................... 
6.9.6 ...................... 
6.10.4 ..................... 
8.8.4 ...................... 
8.10.12 .................... 
10.10.5 .................... ................... 10.10.10 
11.8.4 ..................... 
14.14.7 .................... 
15.18.4 .................... 
15.8.8 ..................... 
16.10.0 .................... 
16.20.0 .................... 
17.7.0 ..................... 
Miscellaneous .............. ............... Unsegregated ................. Tota l  

127 

. h o r t  tons 
129 
379 

8. 420 
2. 115 

135 
1.009. 832 

3. 094 
2. 210 
8. 523 
4. 038 

55 
26 

3. 092 
381 

30. 071 
23. 123 

676 
241 

2. 018 
2. 695 

790 
1.102. 043 

h o r t  tons  

3. 212 
1. 468 
1. 621 
5. 012 
4. 990 
2. 164 

16. 306 
29. 326 

6. 610 
4. 805 
7. 072 
1. 564 
1. 030 

10. 753 
9. 835 

155. 275 
4. 142 

265. 195 

'The t h r e e  f i g u r e s  below mean t h e  r a t i o  of ni t rogen.  phosphoric a c i d .  and 
potash.. i n  t h a t  order  . 



Research and Development 

There was cons iderable  emphasis on research  i n  t h e  U.S. chemical indus t ry  
i n  1960. A s  much a s  3 t o  4 percent of gross  s a l e s  may have gone i n t o  research  
and new product development, h i c h  inc ludes  eva lua t ion  of new raw ma te r i a l s  
(2).  Standardiza t ion  of q u a l i t y  i s  of paramount importance. S l i g h t  d i f f e r -  
ences i n  q u a l i t y  may d r a s t i c a l l y  a f f e c t  s a l e s ,  and each market has  i t s  own 
unique q u a l i t y  standards. For example, one k i tchen  scrubbing compound manu- 
f a c t u r e r  repor ted  t h a t  s a l e s  dropped markedly when a colored compound, 
designed t o  be a t t r a c t i v e ,  was introduced. I f  t h e  introduced co lo r  had been 
success fu l ,  i t  would have masked iron-oxide-stained s i l i c a  and allowed a 
lower-priced ab ras ive  t o  be used. 

Chemical product research  and development a r e  widely emphasized through- 
out  t h e  industry.  Expenditures f o r  t hese  purposes alone t o t a l e d  about $1.4 
b i l l i o n  i n  1960. The r e l a t i v e  amounts of research  and development expendi- 
t u r e s  i n  the  chemical and o ther  manufacturing i n d u s t r i e s  a r e  shown i n  t a b l e  
121. The percentage of research  which goes with developing new raw ma te r i a l s  
i s  d i f f i c u l t  t o  e s t ab l i sh .  

TABLE 121. - Research and development expenditures  by U.S. i ndus t ry ,  1956-60 

(Mil l ion d o l l a r s )  

Indus t ry  

Food and kindred products.... 
Paper and a l l i e d  products.... 
CHEMICALS AND ALLIED PRODUCTS 

I n d u s t r i a l  chemicals....... 
Drugs and medicines........ 
Other chemicals... ......... 

Petroleum r e f i n i n g  and 
extraction.................. 

Rubber products.............. 
Stone, c l ay ,  and g l a s s  

products......... ........... 
Primary metals............... .. Fabricated metal products.. 
Machinery .................... 
E l e c t r i c a l  equipment and 

communication............... 
Motor veh ic l e s  and o ther  

t r anspor t a t ion  equipment.. .. 
A i r c r a f t  and parts........... 
Profess ional  and s c i e n t i f i c  

instruments................. 
Other industries............. 

A l l  industries.......... 
'Not separa te ly  a v a i l a b l e  but  ncluded i n  t o t a l .  

fo r  R & D conducted by outs ide  o r ~ a n i z a t i o n s .  

'ercent f e d e r a l l y  
f inanced,  1960 

8 
1 

29 
40 

3 
1 

1957 

67 
45 

701 
494 
104 
104 

224 
107 

59 
111 
107 
687 

,775 

702 
,540 

249 
291 

,664 
NOTE: 

57 
58 

des expenditures  

1956 

58 
44 

620 
437 

94 
89 

194 
(I) 

51 
93 
92 

562 

1,486 

666 
2,125 

200 
242 

6,538 
Exc 

Sources : National  sc ience  ~ o u n d a t i o n ;  Department of Commerce. 



FIGURE 13. - Investment in  New Chemical Plant and Equipment i n  the 10 Leading States, 
1961 ( in  million dollars). 

Figure 13  and 14 i n d i c a t e  t h e  S t a t e s  and chemicals leading i n  terms of 
investment i n  new p lan t  construct ion.  

OUTLOOK 

The outlook appears exce l l en t  f o r  increased chemical production. A 
g rea t e r  p a r t  of the  raw ma te r i a l  requirements probably w i l l  be  met from l o c a l  
mineral depos i t s  i n  Ca l i fo rn ia  and Nevada. 

Ca l i fo rn ia  accounted f o r  62 percent  of t h e  income and 58 percent  of the  
population of t h e  11 Western S t a t e s  i n  1960. This lead i s  expected t o  con- 
t inue ,  a t  l e a s t  through 1980. The 11 Western S t a t e s  had a  populat ion of 28 
mi l l ion  i n  1960, compared with 19 mi l l i on  i n  1950, and much of t h e  r e s u l t i n g  
increase  i n  chemical needs was f i l l e d  by Cal i forn ia  producers. According t o  
pro jec t ions  of Stanford Research I n s t i t u t e ,  these  S t a t e s  w i l l  i nc rease  i n  
populat ion t o  a t  l e a s t  35 mi l l i on  by 1970 and 40 mi l l i on  by 1975--over 100 
percent growth i n  25 yea r s ,  compared with about 42 percent expected f o r  t h e  
e n t i r e  Nation. Based on s t a t i s t i c a l  p ro jec t ions ,  t h e  high r a t e  of growth i n  



G e n e r a l  o r g o n i c  

S y n t h e l i c  f i b e r s  

L o b o r a t o r i e s  

I n o r g a n i c  f e r t i l i z e r  

M e t o l r  

U n c l a r r i f i e d  

I N V E S T M E N T  I N  C H E M I C A L  P L A N T S  A N D  E Q U I P M E N T ,  m i l l i o n  d o l l o r %  

FIGURE 14. - Investment by Chemical Category. 1961 construction survey(in million dollars). 

t h e  chemical indus t ry  i n  Ca l i fo rn ia  should r e s u l t  i n  a  doubling of output by 
1985 (43). Consequently, t h e  quan t i ty  of mineral raw ma te r i a l s  requi red  
should a l s o  double during t h i s  period. 

Figure 15 shows pro jec ted  Ca l i fo rn ia  consumption of minerals  based on 
seve ra l  es t imates  of gross  n a t i o n a l  product and t o t a l  U.S. populat ion,  a l l  of 
which a r e  considered t o  show conservat ive growth r a t e s  f o r  Cal i forn ia .  
Cal i forn ia  populat ion and genera l  economic growth a r e  expected t o  inc rease  a t  
a  higher r a t e  than the  n a t i o n a l  average. The percentage of chemical raw mate- 
r i a l s  t h a t  w i l l  be supplied by t h e  California-Nevada mining indus t ry  w i l l  
depend t o  a  l a rge  ex tent  upon i t s  i n i t i a t i v e  i n  t h e  a r e a s  ou t l ined  i n  t h i s  
study. 



FIGURE 15. - Proiected Use of Minerals in the California Chemical Indus t ry  to 1980 
(based on 1960 canvass ond selected indicators). 

The chemical i n d u s t r i e s  of southern Ca l i fo rn ia  (pr imar i ly  t h e  Los Angeles- 
Long Beach a r e a )  and northern Cal i forn ia  ( e s s e n t i a l l y  t h e  San Francisco- 
Oakland a r e a )  d i f f e r e d  i n  t h e  sources of raw ma te r i a l s  used and t h e  products 
manufactured i n  1960. It was expected, however, t h a t  t hese  d i f f e rences  would 
become l e s s  a s  new p l a n t s  became more d ive r s i f i ed .  

A s  markets cont inue t o  develop and t r anspor t a t ion  c o s t s  i nc rease ,  i t  
seems l o g i c a l  t h a t  t h e r e  w i l l  be a  g rea t e r  dependence on l o c a l  sources of raw 
materials .  Many loca l ly  occurr ing raw ma te r i a l s  not  considered i n  t h e  pas t  
and many o the r s  from l i t t l e  explored a r e a s  undoubtedly w i l l  become of consid- 
e rable  importance i n  t h e  f u t u r e  Cal i forn ia  chemical industry.  

Improved l o c a l  mineral  supply t o  t h e  Ca l i fo rn ia  chemical indus t ry  w i l l  
depend t o  a  considerable degree upon successfu l  a p p l i c a t i o n  of improved tech- 
nology t o  in su re  a  constant  flow of d i v e r s i f i e d ,  high-qual i ty ,  and low-cost 
raw mater ia l s .  Also, in t imate  knowledge of t h e  p o t e n t i a l  app l i ca t ions  and 
aggressive s a l e s  campaigns t o  encourage t h e  chemical indus t ry  t o  convert  t o  
t h e i r  use w i l l  be e s s e n t i a l  measures. 



Many mineral  s u b s t i t u t e  raw ma te r i a l s  i n  t h e  f u t u r e  w i l l  be manufactured 
s y n t h e t i c a l l y ,  a s  c r y o l i t e  and n i t rogen compounds a r e  now. For example, 
w i th in  t h e  next  decade or  so ,  c lay  and anor thos i t e  probably w i l l  be used a s  
sources of aluminum, based on r e s u l t s  of Bureau of Mines research.  I n  t h e  
more d i s t a n t  f u t u r e ,  minerals  such a s  asbes tos ,  t a l c ,  kaol in ,  and mica may be 
manufactured from abundant source mater ia l s .  

The sea i s  a commercial source of minerals  such a s  bromine and magnesium 
and a p o t e n t i a l  supp l i e r  of many other  elements such a s  manganese, coba l t ,  
n i c k e l ,  copper, and phosphate, presumably a t  higher  p r i c e s  than  from present  
sources. Nevertheless ,  one company i n  Ca l i fo rn ia  leased seve ra l  thousand 
a c r e s  of sea  bottom t o  study t h e  f e a s i b i l i t y  of recovering ocean f l o o r  phos- 
p h o r i t e  pebbles. Other companies a r e  inves t iga t ing  t h e  use of b r ines  from 
s a l t  water d e s a l t i n g  p l a n t s  a s  a source of minerals.  Several desa l t i ng  p l a n t s  
have been i n s t a l l e d  i n  t h e  United S t a t e s ;  one a t  Coalinga, Ca l i f . ,  and one a t  
San Diego, C a l i f . ;  they a r e  present ly  i n  operation. 

The interdependence of populat ion c e n t e r s  and mineral raw ma te r i a l s  w i l l  
be  emphasized. It w i l l  be recognized t h a t  with few exceptions low-cost, 
large-volume ma te r i a l s  can be obtained l o c a l l y ,  and evalua t ion  of resources 
w i l l  be made on a l o c a l  basis .  Higher-valued raw ma te r i a l s ,  however, w i l l  
cont inue t o  be shipped over g rea t e r  dis tances.  

The fo re ign  chemical indus t ry ,  because of lower labor  c o s t s  and r e l a -  
t i v e l y  inexpensive water t r a n s p o r t ,  w i l l  o f f e r  domestic mineral  and chemical 
producers ser ious  competition i n  some f i e l d s ,  p a r t i c u l a r l y  i n  c o a s t a l  market- 
i ng  areas.  

CONCLUSIONS 

Based on a n a l y s i s  of da ta  provided by Ca l i fo rn ia  mineral  raw mater ia l  
consumers and t h e i r  s u p p l i e r s ,  t h e  following conclusions a r e  drawn: 

1. Some companies w i l l  consider  new sources and poss ib ly  d i f f e r e n t  
and lower q u a l i t y  m a t e r i a l s ,  but a major and complete changeover t o  a 
new raw ma te r i a l  source overnight i s  very unl ike ly .  The company must 
always be assured  t h a t  t h e  changeover i s  a d e f i n i t e  advantage, e i t h e r  
because of p r i c e ,  q u a l i t y ,  s e rv ice ,  o r  o ther  f ea tu res .  

2. Some companies a r e  bound t o  t h e i r  present  sources of supply i n  
various ways t h a t  would make i t  d i f f i c u l t ,  i f  no t  impossible,  change 
sources promptly. 

3. Spec i f i ca t ions  f o r  mineral raw ma te r i a l s  a r e  usual ly  s e t  much 
higher than necessary f o r  many uses  and a r e ,  i n  some ins t ances ,  s o  r i g i d  
tha t  t h e r e  is l i t t l e  chance of introducing s i m i l a r  and a l t e r n a t e  materi-  
a l s .  There i s  a need f o r  uniform s tandardiza t ion  of requirements f o r  
mineral raw mater ia l s .  Too many companies have widely v a r i a b l e  mineral  
spec i f i ca t ions  f o r  equivalent  use. 



4 .  Many phys ica l  and chemical t e s t s  do not  e s t a b l i s h  what t h e  con- 
sumer needs a s  raw ma te r i a l  f o r  a product but  merely what he knows t h a t  
he  can use. Therefore, i n  some ins t ances ,  t h e  consumer perpe tua tes  t h e  
s tandards provided by a supplier .  I f  the  m a t e r i a l  is s o l d  f o r  lower use  
requirements,  and i f  t h e  consumer uses  these  data  shee t s  a s  guides t o  
subsequent poss ib l e  supp l i e r s ,  chances a r e  un l ike ly  t h a t  s i g n i f i c a n t  
reduct ion  i n  raw ma te r i a l  c o s t s  w i l l  be achieved. Unless t h e  d i f f e r -  
ence i n  c o s t  i s  s i g n i f i c a n t ,  t h e  consumer i s  not i n t e r e s t e d  i n  changing 
sources. 

5. Marketing by a new producer o r  of a new product can prove t o  be 
a dilemma i n  some ins tances  ( i -e . ,  t h e  customer demands proven s a l e s  
records  of a processed and uniform product ,  while  t h e  p o t e n t i a l  supp l i e r  
needs market assurance before  i n v e s t i n g  t h e  necessary time and equipment 
t o  meet t h e  demands). 

6 .  Process "secrecy" of manufacturers and i n s u f f i c i e n t  cooperat ion 
between t h e  mineral and chemical i n d u s t r i e s  handicap both t h e  p o t e n t i a l  
supp l i e r  and t h e  manufacturer i n  developing raw ma te r i a l s  and usua l ly  
reduce t h e  consumer's margin of p r o f i t .  There a r e  ind ica t ions ,  however, 
t h a t  these  condit ions a r e  improving. 

7 .  A s  p r o f i t  margins a r e  reduced, more chemical companies w i l l  
seek lower cos t  raw ma te r i a l s ,  bu t  t h e  tendency has  been f o r  them t o  
e s t a b l i s h  t h e i r  own sources r a t h e r  than change suppl ie rs .  

8. The majori ty of chemicals manufactured r e q u i r e  l a rge  q u a n t i t i e s  
of r e l a t i v e l y  few minerals  and small  q u a n t i t i e s  of a l a rge  number of min- 
e r a l s .  Many minerals  a r e  used i n  processing and do n o t  en te r  i n t o  t h e  
f in i shed  chemical product. 

9 .  Synthet ic  and byproduct ma te r i a l s  a r e  s u b s t i t u t i n g  more and 
more f o r  n a t u r a l  minerals  i n  chemical manufacturing. 

10. The Cal i forn ia  chemical indus t ry  w i l l  undoubtedly continue t o  
expand a t  a r ap id  r a t e  and move p l a n t s  f a r t h e r  from metropol i tan  a r e a s ,  
which tends t o  a l low development of minera l  d e p o s i t s  formerly too  
d i s t a n t  from markets. 

11. There w i l l  be increas ing  oppor tun i t i e s  f o r  western mineral  
producers t o  market t h e i r  minerals  t o  Cal i forn ia  and Nevada chemical 
manufacturers. To take  advantage of t h a t  oppor tuni ty ,  t h e  salesman- 
miner w i l l  need an understanding of t h e  purchaser ' s  problems and must 
be a b l e  t o  a s su re  a r e l i a b l e  supply of a uniform product. 

12. Many minerals  e x i s t  i n  abundance i n  the  Western S t a t e s  t h a t  
might we l l  be s u i t a b l e  f o r  use a s  raw ma te r i a l s  by t h e  West's chemical 
manufacturers and would r e s u l t  f r equen t ly  i n  apprec iable  savings t o  them 
f o r  raw mater ia l s .  Admittedly, however, s u i t a b l e  process research  would 
o f t e n  be  requi red  t o  f i t  nearby minera ls  i n t o  e s t ab l i shed  flowsheets.  
Where nearby depos i t s  a r e  s i z a b l e ,  appropr ia te  process research  could 
be q u i t e  worthwhile. 



Spec i f i c  Factors  Affec t ing  t h e  Mineral Producer 

The t rend  towards obta in ing  more ma te r i a l s  from loca l ly  a v a i l a b l e  sources 
i n  t h e  f u t u r e  a s  lower grade depos i t s  a r e  developed and bene f i c i a t ed  t o  meet 
i n d u s t r i a l  requirements w i l l  be counteracted somewhat by zoning r e s t r i c t i o n s  
on land use ,  which undoubtedly w i l l  become more s t r i c t ,  with r e s u l t a n t  ten- 
dency t o  inc rease  c o s t s  of mineral  raw ma te r i a l s  by fo rc ing  consumers t o  br ing  
ma te r i a l s  i n  from more d i s t a n t  sources. 

Producers of minerals  f o r  o the r  i n d u s t r i e s  w i l l  seek t o  expand t h e i r  
business  through inves t iga t ions  of requirements ,  uses ,  and markets f o r  miner- 
a l s  i n  t h e  chemical industry.  

Mergers, a c q u i s i t i o n s ,  and j o i n t  ventures  w i l l  cont inue t o  be of s i g n i f i -  
cance i n  t h e  mineral  supply indus t r i e s .  Companies ou t s ide  t h e  mineral  indus- 
t r y  w i l l  e n t e r  t h e  f i e l d  a t  an increased pace, and more chemical companies 
w i l l  ope ra t e  t h e i r  own mineral  depos i t s .  

Ca l i fo rn ia  has  become one of t h e  leading S t a t e s  i n  t h e  manufacture of 
p a i n t s ,  lacquer and r e l a t e d  products ,  bu t  t h e  pa in t  indus t ry  i s  not  expected 
t o  inc rease  i n  output  a s  r ap id ly  a s  t h e  p l a s t i c s ,  organic chemicals,  and 
pharmaceuticals i ndus t r i e s .  

~ a l i f o r n i a ' s  chemical indus t ry  growth w i l l  be more broadly based. 
Stanford Research I n s t i t u t e  has  s t a t e d  t h a t  f u t u r e  growth i s  expected t o  
" r e su l t  from (1)  import s u b s t i t u t i o n ,  by which i s  meant t h e  production i n  
Cal i forn ia  of goods formerly brought i n t o  t h e  S t a t e  from o the r  a r e a s ,  and 
( 2 )  changes i n  consumer demand t h a t  w i l l  favor  Ca l i fo rn ia  indus t r i e s "  (38). 

Trona from t h e  Wyoming bedded depos i t s  may eventual ly reduce t h e  consumer 
c o s t  of soda ash  i n  Cal i forn ia .  A high-qual i ty  kao l in  c lay  w i l l  continue t o  
be sought i n  t h e  West by use r s  i n  t h e  chemical and paper indus t r i e s .  

Rapid technologica l  changes w i l l  a f f e c t  r a d i c a l l y  minera l  and chemical 
products and processes.  Through technologica l  changes and new laboratory 
developments, c e r t a i n  raw ma te r i a l s  may become obso le t e  i n  t h e  production of 
chemicals. Shortages has ten  development of s u b s t i t u t e s .  Some b a s i c  chemical 
raw ma te r i a l s  such a s  l imestone and s a l t  probably w i l l  always be necessary,  
but technologica l  changes undoubtedly w i l l  a f f e c t  even t h e i r  a r e a s  of u t i l i z a -  
t ion.  I n  some ins t ances ,  byproducts may f o r c e  out prime products or  s e r ious ly  
reduce t h e i r  normal market s a l e s .  

Future marketing problems of minera l  raw ma te r i a l s  i n  t h e  chemical 
industry a r e  d i f f i c u l t  t o  analyze because of many complexi t ies  and unique 
opera t ing  condi t ions ,  such a s  continued v a r i a t i o n s  i n  manufacturing techniques 
and ease  i n  s u b s t i t u t i n g  a l t e r n a t e  raw mater ia l s .  
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u B I E  A-1 .  - California  chemical c m a n i e a  r m o r r i n n  ourchases of individual  minerals and mineral e-ounds 
i n  1960 f a r  t h e i r  am use i n  chemicalnumufaerurinn' 

( ~ r h r i l y  main o f f i c e  nor 
necessa r i ly  p lan t  address). 

Appro.. 
of eamlavees 

Hejor chemical 
products  manufactured 

S a p s  aod detergents  

c-any nnoe 

A A Chemical Co.' 921 E. Redondo Blvd. 
Ingleuwd 

P.O. Box 647 
S. mncerey Rd. 
San Jose 

E(onosadi* glutamale, g1utamic 
acid, glvramie ac id  hydrochlo- 
r ide,  beraine 

~ c m e  F e r t i l i z e r  c0.J 
* 

Acme Soap products" 

Acorn ~ d v e r f i s e r s '  

~ d h e s t u e  ~ng inee r ing"  

7223 E. Alondra Blvd. 
Parsmount 

821 57th S t r e e t  
Oakland 8 

I n d u s t r i a l  hand soaps 

1123 W. Century Blvd. 
Las Angeles 44 

p l a s t i c  window coatings 

1411 I n d u s t r i a l  Road 
san Carlos  

nigh temperature s t r u c t u r a l  
a i r c r a f t  adhesives and 
concrete adhesives 

1410 E. Grand Ave. 
El  Segundo 

Agrifom Co. a f  Imperial 
Valley, 1nc.S 

liir R ~ ~ U C L ~ O U  p a c i f i c  c0.l 

Sandia Siding 
H o l N i l l e  

Agricul tural  ehenieals .  
f e r t i l i z e r s ,  insecticides 

oxygen, acetylene and ni t rogen 100 Ca l i fo rn ia  S f ,  
s a a  Francisco 4 

TinLing co1ars and a l l  purpose 
color  grinding l iquids  

All-Phase Color Corp. 

Aluo~lfone carp.= 

2619 E. 8 th  Sfreer 
Lor Angelea 23 

1523 Grande Vista  Ave. 
Las Angeles 23 

Alumin* and gold paints ,  indus- 
t r i a l  f in i she r ,  asphalt* 
a l d n u n  paint  

P.O. Box 2698 
37899 Ni le l  Blvd. 
Niles  

*ral working chemicals and 
a g r i c u l t u r a l  chemicals 

4809 Firestone Blvd. 
South Gate 

Protect ive coatings and l in ings ;  
re inforced p l a s t i c  pipe 

Paste  for  linoleum, waterproof 
cement, a l p h a l t  f i l e  adhesive 

Agar, bacLeriological,  
i n d u a l r i a l  medicinals 

I n d u s t r i a l  chemicals 

American Adherive Products co. 1855 E. 63rd Street 
Lor Ange1es 1 

American Agar 6 Chemical Ca. P.O. Box 431 
San Diego 

American Be t t e r  Chemicals 

American BiwChemical Gorp.' 

American Cyanamid Co. 

1133 Venice Blvd. 
lo. Angeles 15 

2300 S. Eastern Ave. 
Los Angeles 22 

311 Ca l i fo rn ia  St. 
San Francisco 4 

Chemicals 

American Marine Paint  co. Paint., ant i -corrosive and 
an t i - fou l ing  marine paint., 
enemeln, varnishes 

limerican Potash 6 Chea ied  Corp. 3000 W. 6 th  S t .  2819 2,200 Potash, soda ash, s a l t  cake, 
Los Angeles 5 borax, boric acid,  brmine,  

l i e h i m  c q o u n d r  

i\mpruf pa in t  CO., he.' 10930 e l l i a ~ f  Ave. 2851 38 Rubber m d  o i l  base ( a l l  
E l  m n t e  rmea of pa in t )  

hnabalic mod Products, kc.' 514 Riverdale Drive 2834 35 Pharnservt ieels  and custm 
Glendale 4 f a m l a t i m s  

Anfo Manufacturing GO.' 3129 Elmood Ave. 
Oakland 1 

see footnotes a t  end of t ab le .  

2842 16 Insecf ie ides ,  garden and 
household detergents  



Wl.? A-1. - Cal i fo rn i a  chemical c m s n i e s  r eno r t i ne  purchases of  individual  minerals and mineral cmwunds 
i n  1960 f o r  t h e i r  arn use i n  chemical manufacturind--continued 

C07p*"" name 

Applied Plasr iCs  Division 
of Hexcel Products, hc.' 

~ r a b a ~  Planufacruring co.' 

A r b o r  Chemical co. 

Arm 1ndust r iesa  

~ d r e  l abo ra fe r i e s  

Armor l abo ra to r i e s ,  In=. 

~ s r o c i a f e d  C h ~ i c a l  Co. 

~ r c c o  products c0.J 

B 6 W Chemical C O . ~  

Babbitt ,  B. T., 1nc. 

m k e r  Caaror o i l  Co." 

Bandini F e r t i l i z e r  Co. 

Barnes-Hind labora tor ies ,  Inc. 

Barnes, S .  O., h son, 1°C. 

~ a r n e t t  l abo ra to r i e s ,  Inc. 

Bat-", T. O., co. 

Bauer, 3.. E., CO.* 

Baafer, Don, lnc.' 

nayside o i l  corp. 

Beacon Pa in t  6 wax corp .  

Beagle Products Co." 

~ e a v t y  shine  Products 

Beaver Chemical CO.' 

Benton, C. H., co. 

b ear Fe rc i l i a e r a  Co. 

See foornores a t  end of rsble .  

130 Penn Street 
El  Segmdo 

1950 16th  S t r ee l  
Sa" Francisco 3 

750 Stone St ree t  
oakland 3 

129 E. Linden Ave. 
Burbank 

6609  road s t r e e t  
Lor Angeles 1 

538 cmmerc i a l  S t r e e t  
Glutdale 3 

799 g me m e .  
Lor Ange1es 21 

1210 W. Bol t  Ave. 
P m n a  

1350 Watson Ave. 
uilmingron 

25920 Be l l e  Por te  Ave. 
narbor c i t y  

2601 woad s t r e e t  
Oakland 7 

5585 E .  61sr  street 
Lor Angeles 22 

4139 Bandioi Blvd. 
Lor Angeler 23 

895 Kifer  Road 
S""nyva1e 

17250 S. Plain S t r e e t  
Gardeoa 

6256 Cherry Ave. 
Long Beach 5 

3596 Ca l i fo rn i a  S r r ee r  
s en  Diego 

1021 N. Hission Road 
Lor Angeles 33 

1015 Grandviw Ave. 
Glendale 1 

977 Bransfen Road 
san  Carlos 

2833 Army S t r e e t  
s an  Francisco 10 

white ~ o c k  ~ o a d  
u. sacramento 

2000 16th Srreer  
san Francisco 3 

2136 K e ~ t n e r  Blvd. 
san Diego 12 

P.O. Box 198 
larbrop 

*pprox  NO.^ *jar chemical 
of  emplovees products manufactured 

Specia l  r e s in s  and hardeners 
f o r  laminations 

I n d u s t r i a l  adhesives 

Cbemicalr, de tergents  and soap 

Deodorants 

Seal ing cnnpoundr 

v iny l  and transparent acecare 
products,  e l ec r roo i c  s ea l i ng  
and EsbricaLing 

Liquid f e r r i l i e e r s ,  inaect i -  
tides, a l l i e d  chemicals 

In sec t i c ide s  

neLerge"tr, wax-, soaps, 
d i s in f ec l an f s  

c a s t o r  o i l  and castor o i l  
de r iva t i ve s  

F e r t i l i z e r s  

vitsmina 

I n d u s t r i a l  chemicals and 
~ m p o u n d s  

T r a f f i c  marking paint ,  
enamels, hovse pa in t s  

InLTaveno~S s o l u t i m l  

Lubricating o i l s  

pa in t s ,  au rnmr ive  f i n i shes  

Rice h u l l  ash, pink ash f o r  
soap manufacturers 

Autmobi le  wares and c leaners  

I n d u s t r i a l  chemicals, l i qv id  
and pas t e  soaps, machinery 
degrulsers ,  rust rmovers 

k f a l  po l i sh  f o r  copper, 
chrome, brass,  a lminun,  due0 

pa in t s ,  varnishes,  enamels 

c o m e r c i a 1  f e r r i l i x e r s ,  phos- 
phor ic  and a v l f u r i c  ac id s  
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TABLE A-1. - Cal i fo rn i a  chemical c w a n i e s  r epor t ine  ~ u r c h a s e r  of individual  minerals and  mineral com~ounds 
i n  1960 f o r  t h e i r  arn use i n  chemical -nu£acturina'--continued 

c-an" name 

BesL HainLeoanee Supply Co. 

Eetz laborator ies ,  Inc. 

~ e v e r l y  Hanufacrvring co. 

BirrRad l abo ra to r i e s  

Black, J. Chemical Products3 

~oebme, F.  J . ,  pa in t  ~ a c t o r y  

norden Chemical c o ,  

norden laborarorie., Inc.3 

Boyer F e r t i l i z e r  Service  Mfg. 

Boyk 6 company 

Boyle-Uiduay Diu. American 
H m e  Products ~ o r p . '  

noyeen, Walter N., Co. 

~ r a d l e y  Pa in t  co.= 

Bray o i l  CO.' 

Bronchi-Lyptus l a b m a r o r 9  

Buff Products Menufeeturing Co. 

Burbank Chemical CO.' 

Burdeft mygen co.  of Cal i f .  

~ u ~ c h e r ,  L. H., Co. 

c a l i f o r n i a  cor ton o i l  Corp. 

Ca l i fo rn i a  Ink Co., Inc. 

c a l i f o m i a  S a l t  CO." 

See foornorea a t  end of t ab l e .  

1922 E .  7th Place  
los Angeles 21 

12922 S. Weber Uay 
Hawthorne 

9116-18 S. Main S t .  
los Angeles 3 

1250 S. 32nd S r ree r  
Rictnnond 

10038 E .  Gamey Blvd. 
E l  mnte 

1781 N. P a i r  Oaks Ave. 
Pasadena 3 

P.O. Box 430 
compton 

1 s t  S t .  and van Nesr AVLve. 

Wafsonville 

6855 E. Gage Ave. 
Be l l  Gardens 

6000 She i l a  Street 
lo8 Angeles 22 

42nd 6 Linden Sfs.  
Oakland 8 

4070 E. Uashingron Blvd. 
Los Angeles 23 

3344 Hedford S t r e e t  
Los Angeles 63  

732 Ceres Ave. 
los h g e l e a  21 

790 Leland P lace  
E l  cajon 

20 W. Burbank Blvd. 
BvrbanL 

2014 Belgrave 
HunLiogLo" Park 

3628 E. Olympic Elvd. 
l o r  Angeles 23 

1401 E. 14th Srreer 
Oakland 6 

P.O. Box 198 
Larhrop 

Approx. NO.' Haj01 chemical 
SIC No. a£ e r ~ l a v e e a  products manufactured 

Floor c leaners ,  waxes and sea l s ,  
d i s in fec t an t s ,  i n s e c t i e i d e r  

Chemical compounds f o r  water 
treatment 

Wood f i l l e r  

Exchange r e s ins ,  chromatographic 
alumina,and wafer deionizar ion 

~ n s e c t i c i d e s  and fumigants 

pa in t s  and varnishes  

~ d h e s i v e s ,  caseins ,  syn the t i c ,  
l a t ex ,  formeldehyde, chemicals 
and epoxies 

Pharmaceuticals 

comerc i a1  f e r t i l i z e r s  

Drugs, pharmaceuticals,  
vitamin products 

wanes, soaps 

Bust preventives, l u b r i c a t i n g  
o i l s ,  i n d u s t r i a l  and s p e c i a l  
o i l s ,  heavy duty lubricants 

cough syrup and evcalyprua 
products 

Ualer less  handcleaner, pipe 
lubr icant  

chemicals, n i t ~ o c e l l u l o s e  
s o l u ~ i o n s , p a i n t s  and lacquers  

mygen, acetylene 

Insec t i c ides ,  c leaners ,  buff ing 
and pol ishing c q o u n d r ,  
ceramic co lo r s  

Pa in t s  and a l l i e d  products, 
wallpaper 

Oilseed cruphing, producing 
vegetable o i l s  and p ro re in  
meals, cotton l i n t e r s  and hvl ln  

P r in t ing  i n k ,  l i t hograph ic  
ink*, dry colors,  varnish ,  
p r i n t e r ' s   roller^, and pa in t  raw 
n s f e r i n l s  

Bock s a l t ,  s o l a r  evapemted s a l t ,  
and ca1civm ch lo r ide  
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rmLE A'l. - Cal i fo rn i a  chemical cmr.aoies reC.ortinp ~ u r c h a s e s  of individual  minerals and mineral cmC.ounds 
i n  1960 f o r  t h e i r  ovn use i n  chemical manufaclurinzl--Continued 

Appro*. ~ 0 . ~  Major chemical 
SIC. of -1oyee. P C O ~ Y C L S  man~fac tu red  c m a n v  name 

Cal i fo rn i a  soap co., 1°C. Soap powders and granulated soap, 
syn the t i c  roapr 

1923 Sanra Pe Ave. 
los Angeles 21 

Ca l i fo rn i a  So& co. 355 cypress  s t r e e t  
oakland 20 

Chemical compounds, custom alka-  
l i n e  cmpounding, spec i a l i z ing  
i n  a lka l ine  conpoundr. 

Insect  powder, moth spray, roach 
pwder ,  ant pwder ,  an t  syrup 

ca1usa Chemical co., 801 E. w c y  s t r e e t  
las Angeles 12 

5800 Yark Blud. 
los Angeles 42 

soaps and laundry pwder  

CarbwPuog Iaborafor ies ,  mc .=  

Cardinal l abo ra ro r i e r ,  Inc.' 

Antisept ic  fungicide ~ o l v t i o n s  

1405 S. Highland Ave. 
los Angeles 19 

Chemical Laboratory fo r  Develop- 
m e n t  and Research Beauty Products,  
products fo r  animal care and 
growing,  i n d u s t r i a l  s p e c i a l t i e s  

Shoe pol ishes ,  shoe dress ings  
and dyes 

Cedar sweep and sweeping cmpounds, 
l i qu id  f loo r  pol isher ,  o i l  water 
and grease absorbents 

Indva t r i a l  c leaning caopomds 

c a v a l i e r  of Ca l i fo rn i a  1681 8th  S t r e e t  
Oakland 20 

Cedar sweep co. 

Cee-Bee Chemical Co. 

Cel lo  P r in t e r s ,  Inc. 

cenci,  H. R. 

9520 E .  Ceebee Drive 
Dovney 

Box 2-343 
Ias Niefos 

wholesale p r in t ing  of t ransparent  
f i lm fo r  t he  indust ry  

152 N. Broadway 
Fresno 

6317 Elvas Ave. 
sacramento 

Pharmaceuticals 

Centra l  va l l ey  Chanical carp .  

Ce r t i f i ed  Home Products 

Chase Chemical co.= 

Chemical h P i w e n t  C O . ~  

Chemical P l a s t i c s  ~ e s e a r c h ~  
In t e rna t iona l  corp. 

varnishes ,  wood f i l l i n g  compounds 

2902 Nebraska Ave. 
s an ta  nnnica 

Deodorizers 

12270 Monfague S t .  
pacoima 

766 50th Ave. 
Oakland 1 

555 N. Alaska Ave. 
Torrance 

zinc, svlphate  c r y s t a l s ,  z inc  
chlor ide ,  z inc  emonium ch lo r ide  

Urethane chemicals, f ab r i ca t ed  
products, and fomvla l ions  f o r  
a i r c r a f t ,  miss i le ,  marine, heat ing 

Chemical Process co., 1°C. 1901 sp r ing  st. 
~ e d v o o d  c i t y  

Ion exchange res ins ,  polyester  
res ins ,  adhesives 

Biochemicalr Chemical Research Products, 
k c  .J 
Chemirama Co.' Floor waxer, f loo r  s ea l s ,  

f l oo r  f i n i shes  

1990 Bay Eoad 
Eerf Palo Al to  

Agricvlfura l  i n sec t i c ides ,  
fungicides, de fo l i an t s  

1527 ~ r a n d e  v i s r a  A V ~ .  
Lor Angeles 23 

Aluminun and gold pa in t s ,  pres- 
sur ized spray cans 

~ n d u s t r i a l  and hovre paints  72% A t o l l  Ave. 
N.  Hollywood 

1924 E. 7 th  PI., Ias Angeles 

c i r c l e  Painr  corp, 

c leaning chemicals carp. 

coalinga soap co." 

pa in t s  

h o d  c leaner  (waterless),  soaps 
and g l a s s  c leaners  

249 S. 4 th  S t .  
coa1inga 

Box 71 
livermore 

coast  Manufacturing and 
Supply co. 

Safety  fuse, primacord, 
b l a s t ing  suppl ier  

AgriculLural insect ic ides  Coastal Chemical co. 

s e e  footnotes at end of f a b l e .  

1015 E. Woodley Ed. 
holard 



C-any name 

Colgare-Palmolive Co. 

Colonial Dames Co., Ltd. 

Columbia-Southern Chwica l  Corp 

Columbia Wax Co. 

Comnercial C h w i c a l  CO.' 

co-rc ia~ so lven t s  c ~ r p . ~  

conroy h Knoulton, 1nc.= 

Cornel l  soap co. 

Coyne Chemical ~ 0 . ~  

Crosby LaboraroriesS 

Curter  Laboratories 

Cycleweld Chemical ~ r o d u c t s '  
Div. of Chrysler  Carp. 

~ a r ~ e l l  l abora to r i e s ,  Ine. 

Dau-Hansen Pa in t  Co., 1°C. 

D a ~ i - n i r a c 1 e  F O ~ '  

Devir, Frank D., Co. 

~ a w ,  A. J . ,  P r i n t i n g  In* co. 

De Born Pa in t  Co. 

~eepwacer  Chemical Co., Ltd. 

Denalan Co., Inc. 

~e Saro Chemical Coatings, Inc. 

Delrex Chemical Indus t r i e s ,  Inc. 

see  footnotes  at end of t ab le .  

Address 

2700 7 th  S t .  
Berkeley 10 

P.O. Box 22022 
bs ~ ~ 8 ~ 1 ~ ~  22 

1626 High S t .  
Oakland 6 

625 Harket S t .  
s an  Francisco 5 

530 Riverdale  Drive 
Glendale 4 

5501 E. v a l l e y  Blvd. 
los Angeles 32 

P.O. Box 151 
san Jose 3 

2315 Ripple  S t .  
Los Angeles 39 

1139 Pepper Drive 
El Cajon 

4476 E. Washington Blvd. 
Los Angeles 23 

3010 U. Burbank Blvd. 
Burbank 

4 th  h Parker S t s .  
Berkeley 10 

5800 S. Eastern Ave. 
los Angeles 22 

1226 S. Plover St. 
Los Angeles 15 

2307 Sepvlveda Blvd. 
los Angeles 64 

1111 W .  Grand Ave. 
r n l a n d  10 

3285 E. 26th Sr. 
Los Angeler 23 

3559 S. Greenwood Ave. 
los Angeler 22 

1300 22nd S f .  
s an  Francisco 7 

P.O. Box 588 
Compfon 

407 N. Maple Dlive 
Beverly H i l l s  

335 8 .  van Ness A"e. 
san  Francisco 3 

4 th  h Cedar S r r .  
Berkeley 10 

495 S. Arroyo Parkway 
Pasadena 

3027 Fru i t l and  Ave. 
~ o s  ~ n g e l e s  58 

Approa. NO." Major chemical 
SIC No. of ewloyees  products manvfactured 

soap, glycer ine,  and syn the t i c  
de te rgen t s  

Cosmetics 

POTOYS masonry surfaces ,  
barenenr waterproofing f o r  
porous masonry surfaces  

Soda ash, sodium sesquicarbonate 

Floor care producrs; i n s t i t w  
f i o n a l , c m e r c i a l ,  and i n d u s t r i a l  

sand-f inish mssonry painr, 
smooth masonry painr  

I n d v s t r i a l  and e g r i c v l t v r a l  
chemicals 

P l a s t i c s  f ab r i ca t ion ,  
e l ecLr ica l  mfg. 

soap 

~ n s e c t i c i d e r ,  morh-proofers, 
fumigants and rodent ic ider  

P h a m c e u r i c a l s ,  vitamins 
and mineral t a b l e t s  

Drugs and b io log ica l s  

l n d u s f r i a l  adhesives 

~ io -chemica l s ,  p h a m c e u r i c a l s ,  
medical and drug special tie^ 

Paint ,  varnishes ,  enamels, 
s t a i n s ,  syn the t i c s ,  lacquers  

Soaps (uphols ter ing and rug 
c leaning)  

Dry co lo r s  and p i m e n t s  

p r in t ing ,  li thographic, and inks  

Iodine products 

perfumes, dust ing povder 

NO brushing denture  c leanser  

Painfa, varnishes ,  i ndus t r i a l  
finishe. syn the t i c  r e s ins  

~ n s e c f i c i d e s ,  fungicides ,  
garden suppl ies  

~ e g r e a s e r s ,  t r i ch lo re thy lene ,  
degreasing solvenL 
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TABU A-I. - Cal i fo rn i a  chemical c-anies r e ~ o r C i n p  ourchases O F  individual  minerals and minera l  c-omds 
i n  1960 For t h e i r  an use i n  chemica1manuFacrurina'--confinmid 

Cornan" name 

Dew Foam co.  

Dewey h Almy Chemical Div. of 
w. R. Grace h Co. 

Dex Chemical C O T .  

Diamond Alka l i  co. 

~ i a m o n d  Parent  co. 

Dickinsan Ink ~o rp . '  

Dikeran l abo ra to r i e s ,  Inc.' 

~oidge-  or en Painr  co., ~nc. 

Dou Chemical co. 

Do-" Products,  1nc. 

~ m e y  F e r r i l i z e r  co.= 

Draekerr cornpan? 

Drev, E. F., h co., 1nc.J 
Halag* Divis ion 

D" Boir Chemicals, 1°C. 

Dun"-Edwards carp .  

Dunne, Prank W., Ca. 

14547 Arminta Ave. 
Van Nvys 

2140 ~ a v i s  St .  
San Leandro 

1526 Park Ave. 
Emeryville 

1269 66th  S t .  
Emeryville 

290 8 th  S t .  
s an  Francisco 3 

625-112 S. Dale Ave. 
Alhambra 

5837 W .  Adams Blvd. 
cu1ver c i t y  

210 Bayshore Bl"d. 
San Francisco 24 

350 Sansome St .  
san Francisco 4 

1856 Cherry Ave. 
Iang Beach 6 

9447 E. lmper ia l  Highway 
D-ey 

792 West Ave. 
135 San Leandro 

P.O. BOX 557 
Lindsay 

300 S. Hiss ion Rd. 
los Ange1es 33 

1838 S. ~ l w e r  S t .  
los Angeles 15 

1007 41sf S t .  
Oakland 8 

DuPonl, De Nemaurs, E. I., h Co. 1600 Trousdale Drive 

Durham Chemical co. 

Dyna-Them Chemical  or^.^ 

E-=-Eat R o ~ Y c ~ .  CO., 1°C. 

Easferdsy Supply co.= 

Economic. Laboratory, I"c.a 

Economy C h e a c a l  Co. 

Eden Painr Produces Corp. 

Edvsrds, H., Hfg. CO.' 

ElecLro Bleach Roduc r s  Co.' 

See Footnotes st end of t ab l e .  

Burlingame 

4124 E. P a c i f i c  Way 
Ins Angeles 23 

3813 Hoke Ave. 
cu lve r  c i t y  

2528 Adeline S t .  
Oakland 7 

901 E .  61sr  st. 
Lor Ange1er 1 

640 Lenfeol Road 
san  Jose 

2926 Denby Ave. 
lo r  A"ge1er 39 

940 Esrabrook S t .  
s an  Leandro 

37 c1ooentina S t .  
s an  Pranei rco  3 

1628 W .  134th Sf .  
Garden* 

Apprax. NO.' Major chemical 
of em lwee~ees products manufacmred 

Polyurethane foam products 

Sea l ing  compounds, f luxes ,  b a t t e r y  
s epa ra to r s ,  cons t ruc t i on  chemicals 

Chemical compomds f o r  de-rus t ing 
rust ~ r o o f i n a  and metal ore- 
treatment 

S i l i c a t e s  of soda, sodium mela- 
s i l i c a t e ,  c leaning compounds 

Glass cement, s h w  cases 

Drug and vi tamin produces, 
p h a m c e u r i c a l s  

pa in t s  and lacquers ,  purry and 
va rn i sh  

Chemicals 

Water pa in t s ,  w a l l  board t a p e a n d  
bu i ld ing  patching ma te r i a l s  

conmercia1 f e r t i l i z e r s  and 
c a t t l e  feed 

Drain c leaner ,  window cleaner  

Vegetable o i l  r e l i n ing ,  soap and 
de t e rgen t  manu~ec tu re r ,  nv r r i en r s  
For animal feeds 

I n d v s r r i a l  and i n s r i f u r i o n a l  
c leaning compoundr 

nouse pa in t s ,  i n d u s t r i a l  and 
c m e r c i a 1  paint.  

Pa in t s ,  eoamels, varnishes,  
p r o t e c t i v e  coat ings ,  co lo r  
s u i t e d  Loners 

Pa in t s ,  varnishes  and enamels 

Pes t i c ide s  and planc foods 

nigh temperature coat ings ,  pa in t s  
and i n d v r r r i a l  p ro t ee f ive  coat ings  

novrehold pol ishes  and c leaners ,  
t i l e  and folmica c l eane r  

In sec t i c ide s ,  d i s in f ec t an t s ,  b w l  
c l eane r s ,  s c a l e  ro lvenrs ,  soap 

Dishwashing detergents ,  household 
c l eane r s  

S i l v e r  and china c leaner  

~ r c h i t e c t u r a l ,  marine, cannery and 
i n d u s t r i a l  p ro t ec t i ve  coat ings  

Writing ink, adhesives,  mucilage, 
p a s t e  

IndvsLrie l  bleaches, dishwashing 
l i q u i d  decergenfr 



145 

uB1E *-I. - C a l i f o r n i l  s h e r i e a l  c-anies r w o r t i n p  ~"rchaae. of  individual  minerals and mineral c-ounds 
in 1960 f o r  t h e i r  an use i n  chea i ca l  mnufacrur in2--cont inue6 

C0m.0" n- 

E l i x i r  Pa in t  6 lacquer co. 

E l l i s  pa in t  co. 

B l l r y  Indust r ies ,  Ioc. 
vopoeo1ene Di". 

m i r e  C h s i c a l  CO.' 

Endrea Pnior Co. 

Enjay Chemical Co." 

Er len  Products Co. 

Ethyl  Corp. 

EverKleen Products, Inc. 

Exeter MI,  ~ t d .  

s e l fon  C h e i c a l  Co., Ioc. 

Finch Paint  h Cheaical Co. 

s i n e  u n e  Pa in t  COT. 

p l a - ~ a o a  ~ e n e n r c h  1aboratary3 

~ l a m r r r  chemical co.' 

F l e x f i n  Products 

F l i n t  Ink corp.' 

~ w d  Hachioery h C h e i e a l  Corp. 
(Subaequenrly changed t o  RE 
COT.) 

~ a r l e r  S t e r l i n g  Prodvcta 

Fresno *gricu1tur.1 Ch=ical co. 

pu l l e r ,  H. B., Co. of Ca l i fo rn i a  

Pu l l e r ,  w. P., h co. 

Pucane Plastics, Ins. 

s e e  f ~ o f n o r e s  a t  end of t ab l e .  

r\ddre.r 

18037 S. Broadway 
Gardens 

718 Y. Anaheim Road 
long Beach 13 

5568 E. 6 l a r  S t .  
l a s  h g e l e s  22 

715 lam* S t r e e t  
h a  Angelea 31 

6240 E. Florence Ave. 
Be l l  Garden. 

615 S. F l a r e r  St.  
Los Angelea 17 

70&710 S. Plower S t .  
Burban* 

P.0. Bm 987 
Pi t t sburgh 

320 Judah S f .  
ssn s rnnc i sco  22 

114 W .  O l r e i e  Bldg. 
l a s  Angeles 15 

1655 N. &Cadden Place  
l a s  Angeles 28 

6629 S. Norralk Blvd. 
l a 8  Niefos 

1940 E. Gage A w .  
l a s  Angelen 1 

2242 Pvrdue Ave. 
Y. U s  Angeles 64 

1536 V. 228th Sf.  
rorrance  

l22W l a s  Niefos Ed. 
SanLa Fe Springs 

2477 Pulgas Ave. 
Palo Alto 

146 Nar- St .  
sari Francisco 3 

2300 A. Chico Ave. 
E l  m t e  

6100 Avalon Blvd, 
l a s  Angeles 3 

1105 C o l m n  Ave. 
san Jose 

7349 co lh re r e r  canyon Ave. 
N. Hollplood 

P.O. Box 1266 
Fresno 15 

57 S. Linden Ave. 
S .  san Francisco 

301 Mission Sf. 
s sn  ~ r a n c i s c o  19 

4516 Braz i l  S t r ee t  
Ios *nge1es 39 

Approx. No.a Mjor chemical w. of m l o v e e a  products maoufaerured 

Painra,  enamls ,  f l a t s  

Acids, glycerine, chemicals 

~ a n i ~ a r i . 1  suppl ies  and 
mAinreoance ma te r i a l s  

Paints ,  varnishes,  enamels 

  lo or waxes and c leaners  

Lotions and e1esaing c q o u n d s  

p e t r o l e m  re s in s ,  s p e c i a l t y  
a spha l t  products,  a1"mlnwnr 
a spha l t  pa in t s  

C o s m ~ i c s  and r o i l e r r i e r  

Painter ' s  and plumber's purry. 
mastics,  ca lk ing compounds, 
thread curr ing o i l s  

Chericals,  e a a e n ~ i a l  a i l s ,  
perf- and f l avo r  bases 

Psiafo, lacquers, th inners ,  
a p t h e t i c s  

Ps iofs  

vitamins for  h-n and an ina l  
n u t r i t i o n  

F i r e  r e t a rdan t  i..rerials 

coaringa and !.qregnations on 
vinyl ,  neoprene, nylons and 
C O L T o n  f ab r i c s  

P r in t i ng  6 l i t hog raph ic  inks  

&gr i cu l tu r s l  chemicals, ag r i -  
c v l r u r d  equipment, avr-rive 
s e rv i ce  equip. 

Pas te  and l i qu id  c l eane r s  

Agr i cu l tu r a l  c h s i c a l a ,  
f e r t i l i z e r s  and in sec r i c ides ,  
custa. mi l l i ng  

Adhesives, glues, r ea in s ,  
pzotect ive  coatings, paste 

Painra,  varnishes  

somu1rrim.s of epoxy r e s i n s  
used i n  cas t ing,  laminating, 
pot t ing ,  coatings 
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TABLE A-1. - C a l i f o r n i a  chemical  c o m a n i e s  r e ~ o r t i n e  ourchases  of i n d i v i d u a l  m i n e r a l s  end m i n e r a l  e-ouods 
i n  1960 f o r  t h e i r  am use i n  chemfcslnuouf~crurin$--continued 

Approx.  NO.^ Plejor chemical  
SICBo. of employees p ~ o d u c l .  manvfacfvred Come"" name 

Gamlen Chemical Co. Tank c lean ing ,  f u e l  o i l  treatment, 
b o i l e r  compounds 

321 v i c t o r y  A V ~ .  

S. San F r a n c i s c o  

Garan chemical  COT. peroxide,  a c c e l e r a t o r s ,  p a r t i n g  
and mold r e l e a s e  agen ts ,  
s p e c i a 1 r y  r e s i n s  

General  Carbon CO.' 7542 Pleie Ave. 
Lor Angeler  1 

General  Chemical Oi". 
A l l i e d  Chemical h Dye c o r p .  

235 WnLgoarery S t .  
S a n  F r a n c i s c o  4 

I n d u s t r i a l  chemicals ,  ( ac ids ,  
alums, sodium and f l u o r i n e  
compounds) 

General  Foam Producfr3 4400 D i s t r i c t  Blvd. 
los d n g e l e s  58 

2260 CenLinela Ave. 
Loa Angeler 6 4  

r n s u l a r i o n  (expandable poly- 
s t y r e n e  foam) 

I n d u s t r i a l  P l a s t i c s ,  Labr ica r ion  
of rherno  p l a s r i c  s h e e t i n g  
( p l e x i g l a s )  

General  P l a s t i c s  ca rp .  

Aspha l t  "a le rproof ing  produc ts  

1199 E. 1 2 t h  S t .  
Oakland 6 

P r o t e c t i v e  coalinga,  a r c h i t e c t u r a l  
and marine p a i n t s ,  aluminum roof 
c o a f i n g r  

Gilmare 6 Nolan, wc.J 

Glidden P a i n t  Co. 

Gold s t a r  Adberive co.  

~ o l d e o  s t a r e  P l a n t  rood c0.j 

Goadrich, B. F. Co. 

Coodvin Chemical coZp.= 

Goodwin companya 

GUS8 k GO.& 

Grant 6 c o .  

~ n d u s r r i a l  s u r f a c e  coa t ings  

P a i n t s ,  enamels, l acquers ,  
v a r n i s h e s  

763 46 th  Ave. 
Oakland 1 

~ i n o l e u m  p a s t e  and a s p h a l r  t i l e  
cemeo* 

C-ercial chemical  f e r r i l i s e r s  

5400 E .  Olympic Blvd. 
lo r  l n g e 1 e s  22 

9245 Glenoaks Blvd. 
sun v a l l e y  

Rubber, f i r e s ,  rubes, r e p a i r  and 
r e f r e a d  m a t e r i a l s  

chemical  r o l v e n r r  and recondi-  
t i o n i n g  of i n d u s t r i a l  s o l v e n t s  

Aousehold a m n i a  

1415 Van Dyke Ave. 
Ssn Franc isco  23 

PUTTY, g l a z i n g  caapounds, c a l k i n g  
compounds, f i l e  m a s t i c  

P l a s f i c  sand, foundry s u p p l i e s  and 
equipment, core o i l ,  foundry 
p a r t i n g s  

PrOfeCfiYe c o a t i n g s  

2144 E. 7 t h  S t .  
los Mgele .  21 

Granf, R. J . ,  PTafecLive 
c o a t i n g s  co.= 

Great  western P a i n t  co.  

4707 8. Compron Blvd. 
compton 

3432 8. 1 5 t h  S t .  
lor Angeler  23 

816 8. W n t e c i L o  ST. 
s a n r a  Barbara 

6590 C e n t r a l  Aue. 
Newark 

1754 22nd S t .  
sanm w n i e a  

23208 S .  * l a &  S t .  
I o n s  Beach 10 

I n d u s t r i a l  and a r c h i t e c t u r a l  
enamels, v a r n i s h e s  

Cleaners,  chemicals  G r o r m o  k Son Brush 6 Chemical 
c o . ,  1nc." 

Guardian Paper CO.' Polye thy lene  coa ted  packaging 
m a t e r i a l  

Amino a c i d s ,  pharmaceucicalr  and 
r e r e a r c h  chemicals  

E lementa l  r u l f u r  

Bara Produc ts  Co. 1853 Belc rof f  Aue. 
E l  W n l e  

Chemical s a r p o ~ d r  

"athaway A l l i e d  Products3 2024 Westgale Ave. 
lor Angeler  25 

G W ,  r e s i n s ,  c rude  b o t a n i c a l  
drugs,  dyes 

Chemicals, i n d v r r r i e l  water 
treatment 

I n d u s t r i a l  c l e a n e r s  and f l o o r  wax 

Hawkins Chemical Co. 2035 8. 7 t h  P l a c e  
Los Angeles 21 

800 S. w h i r  S t .  
Sfockron 

w h y ,  H. P., Chemical c o .  

see footnotes a t  end of t a b l e .  



c-a"" name 

Henry, W.  W., co.  

*ddreso a 
5731 Bickefr s f .  2851 
Hvntingron park 

Appro.. NO.= 
of -1ovees 

50 

Ilajor chemical 
producrs manufnctured 

Rmf coatings, driveray coaeiogs, 
f loor  cmcr ing  adhesives, paints  
and coafioga 

Acids, anhydrous -nia, f e r t i l -  
izers ,  high exploaivea, n i t r a t e  
of a m n i a ,  urea 

120 IkTLf8oaery Sf. 
san Francisco 4 

Herol, 1nc.' 

81-Lustre Products, Inc. 

H i l l  Brother8 Chemical Go. 

Uockald GO.' 

~ o l l i s ~ e r - s r i e r  labs" 

Homkohl labornrories, Ine.' 

aorron 6 conversea 

aoughton, E. a,, 6 co. 

1500 17th St. 
San Frsneiseo 7 

3208 E. Fouler St.  
Los Angeles 63 

1 3 1 7  E. Clark Ave. 
la P e n r e  

Germicides 

Auto polishes, glazes, cleaners 
and wares 

Wgnesi te  products, E Q ~ C ~ Y ~  
chloride, asbestos 

P.O. Box 24000 
Saa Francisco 24 

2030 Willihire Blvd. 
Lo* Angelea 57 

714 I'rurfon Ave. 
Bakersfield 

621 W. Pico Blvd 
Loa Angeles 15 

54 Tanforan 
S. San Francisco 

Wsxea,dislnfeclants, cleanerr, 
l iqu id  soap, insec t i c ides  

Drugs and medicines 

Boi ler  capouods, chemicals, 
chemicnl research 

Pharonceuticalr,  hosp i t a l  sup- 
p l i e s  and medicinal chemical. 

Hydraulic f lu ids  and packings, 
indus t r i a l  lubricants ,  metal- 
"d*i"~ chemical 

712 S. llarengo Ave. 2899 
Alhambrn 

waterproofing for masonry mare- 
r i a l s ,  penetrating preservative8 
fo r  wood products 

~ughea  Paint co., ~ n c .  

~ y g i n  sani tary supply co. 

5924 S. Wealern Ave. 2851 
Loa dngeles 47 

1872 W. Washington Blvd. 2840 
Los Angeles 71 

4501 Colorado Blvd. 2830 
Los *nge1ea 39 

2412 Eads, 2842 
Lo. Angelea 31 

1669 Euclid S t .  2840 
snnte m i c a  

Paints, enamels and varnishes 

Soaps, wares, cleaners, polishes 

Biologicals and phal laceuricals  

Inperial  C h a i c a l  Co. ~ r y  cleaning soaps and special ty  
soaps 

creams, lot ions 

12134 S. W i n  S t .  2810 
Los Angeles 6 1  

Fuel conditioners to reduce 
monoride f-s, f l u i d  for diese l  
f w d  to  reduce soor and f m r  

~ n d u s t r i a l  ~ l a s t i c  Service 4425 Linden S t .  
aakland 8 

17116 S. Broadway 
Gardem 

Indus t r i a l  Po lyehe ica l  Service 

1ogra. Phncmaceufical co. 

Adhesives f o r  acryl ics ,  ceramics, 
cork, porous f e l t ,  foams, glass, 
leather ,  n e r d  

Pharnaeeufieals 340 Front St.  2834 
San Francisco 11 

679 Chenery St. 2899 
San Francisco 31 

4134 Bandini Blvd. 2871 
Lori Angeles 23 

1328 Willov Sf. 2842 
Los Angelea 13 

275 S. w i n  St., P.O. Box 572 2800 
Bishop 

+ Ink Ribboo Mg. Gorp.= 

mlnnd F e r t i l i z e r  Ca. 

Insto C O . ~  

Ink 

F e r t i l i z e r s  

Povdered hand soap, mechsoica' 
soap 

Acou8licai granules, p-ice for  
polishing, paints, chemicals, 
soaps and e1ennrerr 

Painte, varnishes, lacquers, 
indus t r i a l  f inishes ,  e n w l r ,  
synthet ic  and polyester  r e s ins  

Primring, lithographic, roto- 
gravure inks, ink3 of a l l  kinds, 
indus t r i a l  coatings and f inishes  

~ n s u l a t i n g  Aggregates 

Inferchemical corp., 
(Finishes Mv.) 

P.O. Box 2182, Terminal Annex 2851 
Lo* hnge1er 54 

Interchemical corp., 
( R i n r i o g  In* Di".) 

See footnotea a t  end of table .  

1701 16th Sf. 
k k l r n d  7 
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UBLB A-1. - Cal i fo rn i a  chemical c m a n i e s  r e ~ o r t i n a  ourchases o t  individual  minerals and minera l  cwpounda 
i n  1960 f o r  t h e i r  own use i n  chemical manufaerurinal--conrinved 

CDmDanY name 

In re rna l l ona l  n i n e r a l s  
h Chemicals Corp. (Accent Div. 

~ n t e r n a ~ i o o a l  Painr  co. 

InLernat ional  Wood Products 

Irwin Painr  Co.' 

Jasco Chemical 

Jergena, Andrew Co. 

~ o h n s o n  h r  con t ro l ,  ~ n c . ~  

Johnson, W .  D . ,  Chemical 
lab.,  inc. 

Jones-Dabney ~ o . '  

Jones-Uami1ron co. 

K & w Products, hc.' 

Kaiser Aluminum and Chemical 
corn. 

Ka"l1, G. W .  

Ke l i r e  Colp. 

Kel ly- laore  Painr  Co., Inc. 

Kerkling h CO. 

Keystone Chemlcal Corp. 

Kelly,  John F. ~ o . '  

Kip, 

Klasco Products Co., Inc.' 

Kleenmaster ProdvcL. co.= 

K l ix  Chemical Co., Inc. 

Koloar l abo ra to r i e s ,  1nc. 

K q p e r s  co., Inc.= 

Krieger Color &Chemical 
co., Ioc. 
s e e  £oarnotes a t  end of fable .  

*ddrers 

2200 m n t e r e y  Rd. 
s an  Jose 

So. Linden Ave. 
S. s an  Francisco 

1370 Freeman Ave. 
Lmg Beach 4 

4 th  h Addison S r s .  
Berkeley 2 

808 Terra  Bel la  
Mountain view 

99 Y. Verdugo Ave. 
norbank 

P.O. nor  397 
walnvr c r eek  

4100 Baysbore Highway 
Menlo Park 

3605 Elm Ave. 
Long Beach 7 

P.O. Box 188 
Rivers ide  

co r .  Yel ls  & Willow 
Newark 

8319 Al lpo r t  Ave. 
Whirfier 

(Moss landing h Sa l inas )  
1924 Broadway 
Oakland 12 

5520 Avalon Blvd. 
Los Angeles 11 

1250 Norrh Hain Sf .  
l o s  A"ge1es 12 

1015 C o w e r c i a l  Sr. 
San Car los  

8319 S. Al lporr  Ave. 
s an t a  Pe spr ings  

415 E .  12 th  Sf .  
Oakland 

956 Bransten Road 
San Carlos 

778 E. Pico  Blvd. 
Los Ange1es 21 

8700 F i r e s tone  ~ l v d .  
D m e y  

7837 Sepulveda Blvd. 
van Nuys 

551 Rai l road Ave. 
S. san Francisco 

1266 No. Western Ave. 
lor lingeles 29 

3450 Wilrhi re  Blvd. 
los Angeles 5 

6531 Sanla Wnica  Blvd. 
Hollywood 

Approx. No.2 llajor chemical 
SIC No. of emlovees  products manufactured 

paints ,  enamels, varnishes ,  indus- 
t r i a l  f i n i s h e s ,  marine pa in t s  

Painr  s p e c i a l t y  items 

Cosmetics and t o i l e r  soap 

Pes t i c ide s  

Surgical  dress ings ,  baby products 

Bo i l e r  wafer treatment, corros ion 
con t ro l  tower treatment, camp1ete 
water ana lys i s  

Automotive pa in t s ,  coat ings ,  
enamels, r e s in*  

I n d u L r i a l  c leaning compounds, 
s o d i m  b i s u l f a t e ,  c u s r w  mfg. 

Seals,  a u f m L i v e  c leaners ,  
chemicals and p ro rec t i ve s  

Basic  r e f r a c t o r y  brick, rsoming 
mizes, dead- burned magnesite, 
gunny gra ins ,  dolomite,  s p e c i a l  
per ic lose ,  i n su l a t i ng ,  cements, 
coat ings ,  p l a s t i c  f i r eb r i ck ,  
r e f r a c t o r i e s ,  cosfables ,  chrome 

Calking compounds and equipment 

Cleaning and process ing compounds, 
steam clesners ,  c leaning equipment 

pa in t  

Automotive and r a d i a t o r  chemicals 

Indus t r i a l ,  household, maintenance h 
a n t w o r i v e  chemicals, l i qu id  soaps 

Oi ls ,  varnishes  and r e s i n s  

Household deodorants,  moth 
p reven ta t i ve s  

Autwoeive  and i n d u s t r i a l  c leaning 
compounds 

soaps, d i rhvashing cwpounds, 
Sweeping compounds 

p r i v a t e  l a b e l  cosmetics 

nard and r o f r  carbon pi tch ,  crew 
sore, creosote c o a l  tar s o l u t i o n  

Ani l ine  dyes and pigments, co lo r  
s p e c i a l t i e s  
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TABLE A-I. - Cal i fo rn i a  chemical companies reportinp, purchases of individual  minerals and mineral compounds 

i n  1960 for t h e i r  oun use i n  chemical nsnufacturind--Continued 

Coma"" 0- 

L & H paint  Products, Inc. 

lambert-l(ay, 

l an - l ay  co. 

landon Products, Inc.= 

Lebec Chemical Corp. 

leeder Chemicals 

IeEf ingvel l  Chemical co. 

&fohn s c i e n t i f i c  neavty ~ i d a  

Lever Brothers co. 

Lincoln, John C O . ~  

Linseed O i l  Products carp.' 

Liquid Plaof rood co., Inc. 

~ i q v i d  P l a s t i c  co. of celif.' 

l o 8  Angeles soap co. 

land h sans co. 

Luseavx lab., in<. 

W 6 H Chemical Co.' 

mas ,  A. R., Chemical Di". 

me lean ,  Neil  *., co., 1°C. 

main co.3 

m c r i l l a n  P e t r o l e m  corp. 

mg"a coat ings  & Chem. corp. 

m r i n  ~ r o d u ~ r s ~  

m r r i a ' s  t qua supplyJ 

see  footnares  at end of t ab l e .  

lrddress 

150 Hi s s i s r i pp i  S t .  
san Francisco 1 

2619 Exposition Blvd. 
Las Angeles 18 

65  11th s t r e e t  
s sn  s rancisco 3 

1432 N. Chico St.  
South El  Monfe 

14066 S. Garf ie ld  Avive. 
p a r a m m t  

5738 Bankfield Aue. 
cu1ver c i t y  

P.O. Box 1187 
perry  ~nnex,  Whirrier 

1604 N. High Ave. 
lo r  Angeles 28 

6300 E. She i l a  S t .  
Las Angeles 22 

380 7th Street 
Sam Francisco 3 

1603 Talber t  Ave. 
s an t a  Ana 

1726 S. m g n o l t a  Ave. 
Monrovia 

8611 Crenshav Blvd. 
Inglewood 

1409 w. Chepmnn St. 
orange 

2416 Hunter S t .  
Las Ange1es 21 

991 Williams S t .  
s an  Leandro 

4545 Ardine S t .  
South Care 

617 E. 1 s t  St .  
lor Ange1er 12 

1120 Lincoln &"a. 
Anaheim 

1532 W .  Redondo Beach Blvd. 
Gardens 

2386 ~ a v i r  St .  
San Leandm 

4750 Ardine S t .  
South Gate 

1536 I n d u s t r i a l  Way 
BelmonL 

6700 Stanford Ave. 
los Ange1es 1 

530 W .  6 t h  St.  
los Angeles 14 

1785 N. Earfern Ave. 
los Angeles 32 

4041 Sebastopol Rd. 
Santa Rosa 

15015 Raper St .  
Van Nuyo 

Paiarr ,  varnishes,  enamels, 
lacquers 

Pet  pharmaceutical products 

cosmetics 

Pa in t  remover, water less  hand 
cleaner,  alvminvm acreen cleaner  

Synthet ic  phenolic and urea 
r e s in s ,  adhesives spec i a l i zed  
chemicals aod p ro t ec t i ve  coat ings  

Chemicals fo r  cleaning, processing 

Agr i cu l tu r a l  i n sec t i c ide s ,  fuogi- 
e ides ,  f e r t i l i z e r  mixing p l an t  

cosmetics 

Soaps, de tergents ,  ed ib l e  o i l s ,  
margarine g lycer ine ,  toothpas tes  
and food products 

Shoe pol ish ,  cleaoers,  l e a the r  
dyes 

S p e c i a l i s t s  i n  r e s in - f r ee  
f i n i she r ,  co lo r  preservacivea 

Liquid chemical f e r r i l i i e r s ,  
organic s o i l  condi t ioners  

p l a s t i c  coat ing f o r  prevention of 
corrosirm, calking, and v a r e r  
proofing. 

l i qu id  f e r t i l i z e r  

Rodent bombs and b a i t  

I ndus t r i a l  chemicals, agricu1- 
Lvral i n sec t i c ide s ,  ceramic 
colors  

Soap and glycerine, i n d u s t r i a l  
household paint ,  de tergents  

cmnercia1 ,  i n d u s t r i a l  household 
pa in t  

oe tergenfs  and aaoirary  chemicals 

A i r c r a f t ,  boar aod auto lubr i -  
canes, aufomoLive chemicals 

Phosphoric ac id ,  a c e t i c  ac ids ,  
sodivm phosphates 

Agr i cu l tu r a l  and i n d u s t r i a l  
chemicals, fvmiganrs and suppl ies  

P l a s t i c  cmpoundr, custom e m  
pounded to spec i f i ca t i ons  

Asphalts,  road o i l s ,  d i s t i l l a t e s ,  
lube o i l ,  j e t  fue l s  

~ n d u s ~ r i a l  pa in t  f i n i she r ,  spec i a l  
c v s t w  a i r c r a f t ,  marine and 
a r c h i t e c t u r a l  f i n i s h e s  

Swimming pool chemicals 
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TAB= A-1. - Cal i fo rn i a  chemical comoanies r evo r t i nz  ~ u r c h a r e a  of i nd iv idua l  minera ls  and minera l  cwpounds 
i n  1960 f o r  t h e i r  ovn use i n  chemical manufaelurinel--Continued 

coamanv name 

m ~ i n  Corp. 

E l a r z i l l i  Shel lac  Carp. 

Mcclorkey va rn i sh  co. 
of  t h e  west 

WGuire  Chemical CO.' 

McKesson h Robbins, Inc. 

nerck 6 co., Inc. 
Elarine Wagmerim Div. 

Merit  Hfg. co. 

Me ta l l i c  Phosphate Products Co. 

Michael-Laurence Co., he. 

n iche1  h Pelron ca .  

Hido Products 

Minnesota Mining h nfg. co. 

Mirror Br ight  Po l i sh  co. 

mnranro Chemical Co. 

mountain copper ca., Ltd. 

m y e r  Chemical co. 

National Chemical h n£g. co. 

Nat ional  Cyl inder  Gar Div. of 
Chemerron ~ o r p . '  

~ a t i r m a l  Lacquer co.' 

National Lead Co. 

~ s ~ i o n a l  Research h Chemical Co. 

National Sani tary  Supply CO.' 

 els son ~ e c h n i c a l  coar ingr  co. 

Address 

1641 Bluff Road 
nanLebello 

16915 S. Broadway 
Gardens 

5526 Avalon Blvd. 
los Angeler 11 

550 S. Palm S t .  
La Habra 

1600 Lyn Way 
sanca c r u r  

5501 E .  Slauson Ave. 
lo r  Angeles 22 

735 Terminel St. 
P.O. Box 98 

200 S. ~ o s  h g e l e r  st.  
los Angeles 12 

E. Grand A"*. 
South san Prancisco 

4222 Van Buren Place  
cu1ver c i t y  

1609 Azalea Drive 
Alhambra 

535 N. Eucalyptus ~ v e .  
Inglewood 

5743 landregan St .  
Oakland 8 

1801 Border A"*. 
Torranee 

S29 Wright Ave. 
Richmond 

6411 Randolph S t .  
los A"ge1er 22 

365 N. Alradenn Drive 
Pasadena 

6610 E. F l o t i l l a  S t .  
Ins Angeles 22 

230 C a l i f o r n i a  S t .  
sen  Francisco 11 

P.O. Box 945, 1310 Bayrhore 
B l ~ d . ,  s an  Jose 

600 W. V i c to r i a  S t .  
mesa 

7006 Stanford  Ave. 
lo r  Angeler 1 

11105 S. Alameda S t .  
Ins Anseles 59 

16W Armstrong Ave. 
San Francisco 24 

2240 24th s f .  
san Francisco 10 

12520 S. Ce r i s e  Ave. 
Hawthorne 

230 W .  116th S t .  
Ins Angeles 61  

2147 N. Tyler  Ave. 
E l  m n t e  

Appro%.  NO.^ 
SIC No. of em~loveea  

2899 12 

2851 15 

2852 ("1 

2899 20 

2851 6 

2851 40 

Major chemical 
producer manufactured 

Roof coat ings ,  aluminum coat ings ,  
driveway coat ings  

s h e l l a c  and s h e l l a c  rh inner  

Lint  remover, p l a s t i c  and ceramic 
items 

pa in t s ,  enamels,and p ro t ec t i ve  
coat ings  

varnish ,  alkyds, and polyvinyl- 
acerare m l a i o n s ,  pa in t  raw 
mate r i a l s  

~ n d v s t r i a l  aolveors,  chemicals, 
o i l s  

Drugs 

Magnesium carbonates,  
hydroxides, oxidea 

Polyphoaphoric a c i d  

Ex te r io r  pa in t  

chemical compounds, g r a f t i n g  
wax, s o f t  soaps 

Chemicals, "hem. c leaning c- 
pounds, b a r r e l  f i n i s h i n g  supp l i e r  
and equipment 

FormvlaLing end compounding ch- 
i e a l r ,  custom process ing 

~ d h e s i v e s ,  coarings,and s e a l e r s  

Pol ish  g l aze  fo r  autos, furni -  
t u r e ,  a i rp l anes ,  chrome,and g l a s s  

Chemicals, p l a s t i c s ,  adhesives 

copper chemicals and f e r t i l i z e r s  

Agr i cu l tu r a l  chemicals, i n r e c r i -  
tides, fungic ides  

Metal adhesives,  syn the t i c  res ins ,  
coat ings  and impregnation of cotton 

Emulsion, pa in t s  

I n d u s t r i a l  and medical gases, 
welding equipment and suppl ies  

~ a c q u e r r ,  l i q u i d  p l a s t i c ,  s e a l e r s  

Paints ,  varnishes ,  spec i a l i zed  
f i n i s h e s  

Pho~ogr sph ic  s p e c i a l t i e s ,  indur- 
t r i a l  c leaning = m o u n d s ,  i n s t i -  
t u t i o n a l  chemical conpounds 

nechanicr p a s t e  soap, wa te r l e s s  
hand c leaner ,  ski" p ro t ec to r  

Chlor inated  rubber stucco, 
conerere and pool coatings, 
i ndvsc r i a l  and household pa in t s  

See footnotes a t  end of t ab l e .  



WIE A-I. - Cal i fo rn i a  chemical companies reDorCin* Durchases of i"di"id"a1 minerals and mineral c w ~ o u n d s  
i n  1960 f o r  t h e i r  o m  use i n  chemical manufacturina1--Confiiiid 

C ~ a n "  name 

N e " i l l *  Chemical co. 

~ e v i n  Engineering Araoc. 

Nu-Line Processing GO.' 

N u f r i l i t e  Products, Inc. 

~ u t r i ~ i o n a ~   ids co., hc.' 

o 'u r i en  corp. of s en  Francisco 

Ohio Chemical Pac i f i c  ca .  

O i l  h Solvent Rocess Co. 

o ld  Colony Painr h Chemical Co. 

o l i n  Hachieron Chemical Corp. 

Omega Shoe Pol ish  CO.' 

Orange County Chemical co.' 

P a c i f i c  Glve nfg. Ca. 

P a c i f i c  Gun0 co. 

P a c i f i c  Oxygen co. 

p a c i f i c  Painr  h varnish  Co. 

Pac i f i c  Press,  1nc. 

p a c i f i c  soap Co., Ltd." 

Parker Brothers,  Inc. 

Parker Rust Proof Co. 

P a r k ~ P a c i f i c  co. 

see footnotes at  end of t ab l e .  

*ddress 

2201 c e r r i t o s  Ave. 
Anaheim 

208 Toyopa Drive 
Pac i f i c  Pal isades  

1001 N. mcadden P l ace  
Lor Angeles 38 

1141 S. 14fh St .  
Richmond 

P.O. Box 156 
w n r e r e y  Park 

3457 B. 15th  St. 
Lor Angeles 23 

5600 Beach Blvd. 
Buena Park 

1775 W .  Jef ferson Blvd. 
loa Angeles 18 

1019 lfission St .  
s an  Francisco 3 

1231 2nd St .  
Berkeley 10 

1734 U. F i r s t  S t .  
Amra 

P.O. BOX 2176 ~ e r m i n a l  Amex 
Lor Angele. 54 

P.O. Box 245 
m r g a n  H i l l  

1525 S. ~ o s  Angeles S t .  
Lor Angeles 15 

3622 u. Hazard Ave. 
ssnra Arm 

4648 Hol lyvo~d Blvd. 
Los Angelea 27 

1500 Spence St .  
Lo6 Angeles 23 

13400 S .  ParamunL Blvd. 
Hollydale 

921 8.  Church St .  
s tockton 

1832 2nd St. 
Berkeley 10 

2205 mgno l i a  St. 
Oakland 7 

4 th  and Cedar S r r .  
Ber*eley 10 

5201 S. Soto S t .  
Vernon 58 

6830 XcKinley Ave. 
los Angeles 1 

P.O. Box 2031 
Fu l l e r ton  

8918 Gal£ Drive 
sp r ing  va l l ey  

3818 Bandini Blvd. 
Los Angeles 23 

7044 Bendini Blvd. 
Los h @ e r  22 

3710 Prui r laod Ave. 
Plsyvood 

15722 Broadway 
Garden= 

Approx. ~ 0 . ~  Hajor chemical 
SIC No. of emloyees  products  n~anufacfured 

chemicals, p l a s t i c i z e r s ,  emulaionr, 
peCraleum sulfrma.es 

~ h a m c e u t i c a l s ,  a n t i s e p t i c s  

spec i f i ca t i on  painr ing 

vitamin-mineral food supplement, 
a g r i c u l t u r a l  prodvcta 

Vitamins, bio-chemical, 
ph.rmace"Licalr 

pa in t ,  enamels, lacquers 

ned i ca l  gases,  therapy oxygen, 
lab. gases 

pa in t s ,  uarnishes,and i n d v s r r i a l  
su r f ace  coat ings  

b i l u a y  fuses,  highway Lures, 
f o r e s t  f i r e  torches 

Shoe pol isher  of a l l  kinds 

sweeping cmpaunds 

cosmetics,  t o i l e r  prepara t ions  

Lacquer th inners  and syn the t i c  
a l l i e d  products 

vinyl p l s sL ic  masonry coatings, 
pa ints ,  enamels 

Liquid g1vea 

Fe r t i l i l e r . ,  i n sec t i c ide s ,  reeds 

Oxygen, nitrogen, argon and 
acetylene  gases, l i qu id  o v g e n  

Pa in t s  and varnishes  

P r in t e r s ,  l i thographers ,  
photoengravers 

Granulated soap, laundry chip and 
pardered soap, bar soap 

Floor f i n i s h  

Sani tary  suppl ier  

~ank  coatings and l in ings ,  
thermoserring phenolic eponn, 
v inyls  

Phosphate coat ing chaoicals,  metal 
c leaners ,  cold forming lubricanca 

~ u r o  and a i r c r a f t  chemicals, 
pol ishi ,& products and abrasives 



TABU A-1. - Cal i fo rn ia  chemical cmonnler  r c ~ o r c i n x  purcllaarb of indivrdrwl r n i n ~ r d l r  and m ~ n f r a l  r-uundr 
I n  1960 for  t h e i r  unl are in  chrmical manufacrur~na'--clnrinued 

CD~DB"" name 

Parks-Barnes, Inc.' 

Pace* h co. 

Patfen Concentrates, Inc.' 

pemaco, Inc.l 

Perf Products 

Pe~rochemicale  co. 

Phi ladelphia  Qvarrz ca.  of 
C a l i f .  

Pioneer Chemical Co., Inc.' 

Pioneer soap CO., I " C . ~  

Pifrrbvrgh P l a t e  Glass co. 

P lan t  Food carp.  

Plex Chemical Carp. 

Plvs ~ m d u c f s '  

Ply-On Coatings, Inc." 

Poly Resins 

Polyrron ~ o r p . ~  

Procrer  and Gamble Co. 

Praducfol CO.' 

protex war C O . ~  

Pure  Carbonic Co. 

Puren Corp., Ltd. 

Reacfion Products C 0 . j  

Redel, Inc. 

Reichhold Chemicals, 1°C' 

Reliance Varnish Co. of Ca l i f .  

Rexcechemical C O . ~  

Rhoder, D. H., h Co. 

See footnotes a t  end o f  t ab le .  

I\ddress 

530 S ix th  S t .  
Helmosa Beach 

201 Bayshore Blvd. 
san Erancisco 1 

4635 Alger S t .  
Los Angeles 39 

5989 D i s t r i c c  Blvd. 
Los Angeles 22 

235 Bayahore Blvd. 
San Francisco 24 

1825 E. Spring s t .  
Long Beach 6 

7th & Grayeon S t s .  
Berkeley 10 

418 E. 3rd S t .  
los Angeles 13 

470 Carolina S t .  
San Francisco 7 

742 Grayson Sf. 
Ber*eley 10 

3711 Medfard St. 
los Angeles 63 

235 Bayshore Blvd. 
San Francisco 24 

2302 E .  38th Sf .  
Lo8 Angeles 58 

55 Sheridan S t .  
s a n  Francisco 3 

11655 Wicks St. 
sun Valley 

1175 S. Kent s t .  
Richmond 

1601 W.  7th Sf. 
Long Beach 

417 S. H i l l  S t .  
Los Angeles 13 

1235 48th Ave. 
Oakland 1 

3rd and Virginia  S r s .  
Berkeley 10 

9300 Rayo Ave. 
South Gate 

829 Wright Ave. 
R i c h m d  

2300 E .  Xafel la  Ave. 
Anaheim 

120 S. Linden Ave. 
South San Francisco 

5025 E. Slausan Ave. 
Lor h g e l e s  22 

1325 Warehouse Rd. 
c o s t a  mesa 

434 9th S t .  
San Francisco 3 

Approx. ~ o . ~  major chemical 
SIC No. of emloyees products manufactured 

H o r t i c v l t v r s l  products 

Iaundry and dry cleaning svppl ies  

Phanoaceuticals, food concentrates, 
vitamins 

HeTd working products, metal  fa- 
ing compounds, chemical products 

soaps and detergents  

Detergents, ant i -caking agents ,  
we t t ing  agents and aromatic 
so lven t s  

Sodium s i l i c a t e ,  potassium 
s i l i c a t e ,  sodium meLarilieaLe 

Sani tary maintenance supplies, 
d i s in fec tan t s ,  cleaning c q o u n d  

~ a u n d r y  soaps, c leansers ,  derergenrs 

I n d u s t r i a l  and household paints ,  
varnishes ,  enamels, lacquers  

F e r t i l i z e r s  and a g r i c v l r v r a l  
chemicals, ineec f i e ides  

Chemicals 

Vitamin and mineral  supplements 

P l a s t i c  coatings, v i n y l  lacquers  

Synthet ic  r e s ins  and c q o u n d s ,  
proLecLive coat ings 

P l a s t i c  raw mater ia ls  

soaps, o i l s ,  shampoos and 
d e n t r i f i c e s  

Naphthalene, cresols ,  cresy1ic  
ac ids  

Floor wax and cleaners  

Carbon dioxide gas (C02) Dry-ice 

Liquid bleach, dry bleach, S F -  

t h e t i c  decergents, c leansers ,  
t a i l e l  soap 

Chemicals, copper s a l t s ,  and 
organic  cwpounds 

~ i q u i d  oxygen, thread sea lan t ,  
r e s i n  backed copper s t r i p p i n g  

Chemical., chemical colors ,  
syn the t i c  res ins ,  i n d u s t r i a l  
chemicals 

I n d u s t r i a l  f i n i s h e s  

Chemical s p e c i a l t i e s  

Paints ,  oil., and waxes 
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m u  A-1. - Cal i fo rn ia  chemical companies r eoor t inn  ~ " r c h a r e s  of ind iv idva lminera l s  and mineral c-ounda 
i o  1960 f o r  t h e i r  am use i n  chemical manufeerurFnpf--Continued 

C ~ B O Y  name 

Riders limited' 

Riker laborator ies ,  Inc. 

Riley, Stephen Ca., Inc. 

Ring-In Chemical, 

Rirchie  Adhesive Co. 

Rocket Chemical ca., ~ n c . ~  

sanra Barbara Paint Pactoryl 

Scofield,  L. n., Co. 

s e a l - ~ n s  laborator ies ,  he.' 

Seaside Paint  and lacquer Co.' 

Securi ty  Paint  Wg. Co. 

Sentinel  Chemical CO.' 

Shaaco Products 

Shannon IAminour )(ateris1s co. 

She l l  Chemical Co., 
Agr icu l tu ra l  Chemicals Div. 

She l l  Chemical Co., 
Anmonia Di". 

Shel l  Chemical Co., 
I n d u s t r i a l  Chemicals Div. 

Shel l  Chemical Co., 
p l a s t i c s  and Resins Div. 

Shel l  Chemical Corp., 
*mania oiv.  

*ddrers 

1234 Varna Ave. 
North Hollydaod 

19901 Nordhoff S t .  
Narrhridge 

3821 w. Jefferson Blvd. 
Lor Angeles 16 

5300 h s  Garos my. 
sanra cruz 

7822 S a l t  lake Ave. 
muntingran park 

600 N. Baldwin Blvd. 
c i r y  of  ~ n d u s t r y  

1049 Broadway 
Burlingame 

4614 Alvarado Canyon Rd. 
S8n Diego 20 

1355 E l  Camina Real 
Millbrae 

9038 E. l a s  Tunas Drive 
~ e m p l e  c i r y  

7331 Vama Ave. 
North H o l l ~ o o d  

314 Palm Ave. 
sanra Barbare 

2071 l a u r a  Ave. 
Huntington Park 

4021 E. Florence Ave. 
B e l l  

1439 Cota 
long Beach 1 3  

1621 N. Indiana Sf. 
Los  h g e l e s  63 

1190 11th S t .  
Oakland 20 

6122 N. Figueroa S t .  
Lo8 Angeles 42 

921 E. Redondo Blvd. 
Inglevood 3 

7356 Santa Monica Blvd. 
Hollyvood 46 

110 W. 51sL St. 
New York 20, N.Y. 

100 Bush S t .  
San Erancisco 6 

110 W. 51 r t  S t .  
New York 20, N.Y. 

110 W. ~ 1 s t  st. 
New York 20, N.Y. 

100 Bush S t .  
San Francisco 6 

Elajor chemical 
producla loanufacrvred 

Pharmaceuticals 

Pharmaceuticals 

Bubble baths, bath o i l s ,  perfume 

Auto chemicals 

Cel lulose pastes, vegetable  and 
v iny l  adhesives 

~ d h e s i v e s  and solvents  

Insect ic ides  

RUSL and corrosion preventat ives  

cosmetics 

RUSL preventatives 

Chemical concentrates 

Paints, enamels, marine pa in t s  

Cement color  hardener and wax 

Phslmaceuricalr 

Paints, lacquers, enamels 

Paint,  enamels, varnishes  

Cleaning c w o u n d s ,  detergents, 
insec t i c ides ,  d i s in fec tan t s  

Feminine Hygiene drugs 

Chemical cleaning cmpounds 

Paints, lacquers, dyes, i&r 

Special ty  chemicals 

Nitrogen chemical* 

~ l c o h o l s ,  solvents ,  other  
organic chemiealr 

Epon resins ,  other  organic 
eheo l iu l s  

Ammnia products 

Shel l  Cbemieal Colp., 460 Park Ave. 2813 (') Insect ic ides ,  a g r i c u l t u r a l  and 
~ ~ ~ i ~ ~ l t ~ ~ ~ l  Chemical Sales Div. New York 22, N.Y. non-8griculfural and s a i l  

f m i g a n t s  

She l l  Chemical COT. 380 )(adison Ave. 2821 ( organic solvents ,  i n d u s t r i a l  
chemical Sales  Div. New York 17, N.Y. chemicals 

she l l ey  urethane Industr ies ,  4528 Braz i l  St.  2821 35 ~ e s i g n  and engineering se rv ices  
1nc.* lor Angele. 39 

see footnotes a t  end of table .  
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TABLE A-1. - Cal i fornia  chemical c-anies renor t in2 ~ u r c h a r e r  of individual  minerals and mineral compounds 

i n  1960 f o r  t h e i r  m use i n  chemica1manufaerurina'--continued 

Approx. M j o r  chemical 
C-any name I\ddress SIC No. of -losees products mnufacfured 

Sherwin-Williams Co. of 490 Grsnd Ave. 2851 100 Paints ,  varnishes,  lacquers, 
Ca l i f a rn i a ,  The Oakland 10 chemicals, i n sec r i c ides  

Shonrex Co., Tb2 15% 20th S t .  2844 7 Cosmetics 
s an t a  m i c a  

S i l v e r  Line Products, Inc. 5618 E. Washington Blvd. 2891 55 R i c r i o n  and bonding mater ia ls  
Lor Angeler 22 

Sincla i r -Valent ine  Ca., 1104 57th Ave. 
u iv .  *merican mrietta3 @&land 21 

Skasol Inc. of Southern Ca l i f .  961 N. Vigner 
Lor linge1er 12 

Smith-Davis Co., Div. of  Haaa h 10751 Venice Blvd. 
waldstein co. ~ e u a r k ,  N.J.~ lor ~ n g d e a  34 

2899 8 water treatment, chemical 
d e s c a l i n g  

2851 ?) Indus t r i a l  f in ishes ,  lacquers,  

smith, e .  w., chemical c0.l  10520 E .   roct tor AT*. 2899 15 c leaning compounds, water 
La Pvente sof teners ,  f l y  sprays 

Smith, Robert Mg. Co., Inc. 6501 S a l t  l ake  Aue. 2840 25 Soaps and detergents  
Be l l  

1612 HarkeL S t .  
S*" Francisco 2 

P.O. Box 1213 
Modesto 

8 Chemicals 

socooy Pa in t  Products co., 
Div. of Soeony Uobil O i l  Co., 
Inc. 

Southern Ca l i fo rn i a  DirinfecLing 
co.= 

Southern lacquer h Paint Corp. 

2647 8. 37th Sf. 
Los Angeles 58 

40 Paints,  varnishes,  and enamels 

2424 San Fernando Rd. 
Los Angeles 65 

9845 Mil ler  Way 
south Gate 

875 Bryant S t .  
san Francisco 3 

28 c leaners ,  d i s in f ec t an t s ,  j an i t o r  
suppl ies  

30 lacquers ,  paint., and 
synLhefie enamels 

( Sealerr ,  waxes, hardeners,  
valerproofing 

Sparks Chemical ca. of  
Cal i fornia ,  1°C. 

spar tan  Lacquer Co. 

1925 Temple, 
Long Beach 4 

9255 E .  Imperial Highway 
D m e y  

C )  Lacquers, lacquer th inners ,  
rynthef ic  enamels 

Spebra Products Wnufacturing 
co. 

Sp i ce rGerha r l  CO.' 

2017 Granvi l le  Ave. 
Los h g e l e r  25 

8 Chemicals f o r  the  food and 
beverage i ndus t r i e s  

9 Pharmacevf ica1s 8350 Foo th i l l  Blvd. 
Sunland 

( water so f t ene r  5832 Garf ie ld  Ave. 
l o s  Angeles 22 

436 U. 8 t h  St .  
Los Angeles 14 

50 Drugs 

s tandard  Pa in t  Co. 3209 Adeline S t .  
Berkeley 3 

s t a v f f e r  Chemical Ca. 636 Ca l i fo rn i a  S f .  
San Francisco 8 

.,450 ~ n s e c t i c i d e s ,  f e r t i l i z e r s ,  borax 
and bor ic  ac id ,  c leaning f l u i d s  

2531 9th  S f .  
Berkeley 10 

Stephenson Air B ~ a h  Paint  Co.' 60 Hegenberger Loop 
Oakland 21 

6460 B o l l i s  St .  
Emeryvi11e 8 

3626 iledford S t .  
Loo Angeler 63 

24 Pine chemicals, f m d  chemicals, 
b rmina l ed  o i l s  

C )  Chemicals and a l l i e d  producrr stone, e .  B., h Son 

see  fmcnofes  a t  end of  table .  

P.O. Box 51 
sa1inas  
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TABU A-I. - G a l i f o r n i a  chemical c w a n i e a  reDort inn ourchases of  i nd iv idva lmine ra l a  and minera l  conpounds 
i n  1960 f o r  t h e i r  an use i n  chemical mnufacrurin$--Continued 

*ddrear 

1004 U. 10th St .  
P.O. Box 576 Arusn 

Approx.  NO.^ mjor chemical 
SIC of  -1oveea ~ r o d v c t s  manufactured CODDMY .- 

stoner-Mdge co., 
Div. h r i c a n - W a r i e c t a 3  

I n d u s t r i a l  f i n i shes ,  lacquers ,  
enamels, t h inne r s  

Studio  cosmetic co. 12232 U. Olympic Blvd. 
Los Angeles 64 

cosmetics 

3618 Sen Fernando Road 
Glendele 4 

Studio  G i r l  Hollywood, Inc .  

Sun Chemical c a p .  20 S. Linden 
South San Francisco 

I&., paints ,  hardeners,  c a lk ing  
and glaz ing compovnds 

Indva l r i a l  c leaning compounds Sun Product* co. 

Sunland C h m i c a l  COP 

402 15th  St .  
s an  Diego 

11630 wicks S t .  
Sun v a l l e y  

H e r d  c l eane r s  end c v s t w  
campounds 

super concre te  ~mula ions ,  ~ t d .  

super  soap CO.' 

1372 E .  15th  st. 
Los Angeler 21 

waterproofing s q o v n d s  

1421 Egberr Ave. 
San Francisco 24 

Soap and wa te r l e s s  c l eanse r  

Svper ior  Pa in t  6 lacquer Works 6231 Waywood Ave. 
Uunfington Park 

Enamels, i n d v s r r i a l  f i n i shes ,  
s p e c i f i c a t i o n  p a i n t s  

Sweep Rife  Products CO.' 2986 E .  Century Blvd. 
Lymrood 

4060 E. 26th Sf. 
Loe Angeles 23 

wax and o i l  base cmpounds 

P l an t  foods and a g r i c u l t u r a l  
chemicals 

Swift 6 conpany 
( ~ g ~ i c u l f u r a l  Chemical Div.) 

Synkoloid Co., lhe 

1161 N. las Palmas Aue. 
lor Angeles 38 

Tap and D r i l l  E-Z Div. of Darco 
Indus t r i e s ,  ~nc. '  

Cuffing and rapping eampavndr 

chemical compounds and coat ings  524 llonferey Pass Road 
Plon~erey Park 

12607 Ce r i s e  Ave. 
Hawthorne 

Synthet ic  detergents ,  c l eane r s  

Thompson Chemicals Corp. 3600 mnon S t .  
Los Angeler 21 

In sec f i c ide r ,  organic  chemicals 
f o r  a g r i c u l t u r e  

Thompson, W. T., co. 2127 Hyperion Aue. 
Loa Angeles 21 

vitamins and pharmseevcieals 

Thurston, Emory U. Iaborarories 
ID=.= 

3355 Glendale Blvd. 
Las A"ge1es 39 

Pharmaceu~icals ,  food suppl-nrr, 
vitamin products 

Tibbetrs-Wearerfield Pa in t  Co., 
1°C. 

6901 S. Stanford  Ave. 
Lo. Angeles 1 

pa in t s ,  varnishes ,  lacquers  

S i l i cone  eyeglass  and shoe sh ine  
~ 1 0 t h . ~  

Chlorine, bleach,end miscellaneous 
e h m i e a l r  

I ndve r r i a l  f i n i shes ,  enamels, 
lacquers,  pa ints ,  th inners  

p ro t ec t i ve  coat ings  

1727 Buena Vinfa Ave. 
Duarle 

Top. chemical ca .  

T r a i l  Chemical Corp. 

T r a i l i r e ,  Inc.' 

h e t o l i t e  Co. of C d i f o m i a  

Trevex, Inc. 

see  f w f n a t e s  a t  end of t a b l e .  

1614 U. Gidley St .  
E l  mnte 

4707 E. Comptan Blvd. 
c q t o n  

O i l  f i e l d  -1aion breaking 
caqounda 

F l w r  waxes 
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TABLE A-I. - Cal i fo rn ia  chemical coomanies reoartinp. pvrchases of individual  minerals and mineral compounds 
i n  1960 for t h e i r  own use i n  chemical manufacturin$--continued 

Trimal Laboratories 

Trojan Powder Co. 

Troy I n d u C r i a l  Products Co. 
of Ias Angeles 

mrco Products, Inc. 

Ulfra Chemical Works, Inc. 

un i t  Chemical carp.* 

United Heckafhorn co. 
(subsequently changed t o  
United ChweLries Corp.) 

uni ted Srates  Borax &Chemical 
corp. 

U. S. Peroxygen corp. 

United Stares  Rodent ~ e s t r o y e r  
co. 

Universal Chlorinator Co.' 

Universal Detergents, Inc. 

Urell,  Inc. 

v-o manufacturing co. 

Valley Queen Prodvcls Co. 

Vi-Cly Industr ies ,  Inc. 

Vi-Jon Lsboracaries, Inc. 

Vinyl-Line Paint  co. 

v i sco  Products co,,  1nc. 

V i t a - ~ l u o r  Corp. 

Vifaminerals, Inc.' 

vitamins for  Industry, 1nc." 

See footnotes a t  end of table .  

I220 Fourth S t .  
Berkeley 2 

7029 Willavghby Ave. 
Hollywood 38 

620 Harket S f .  
San Francisco 4 

2249 E. 39th S t .  
Ias Angeles 58 

2 4 6 0  S .  w i n  S t .  
WilmingLan 

12607 Cerise  Ave. 
Hawthorne 

4161 Redwood Ave. 
Ias Angeles 66 

600 S. 4th Sr. 
Richmond 

333 S. Fa i r  Oaks Ave. 
Pasadena 

630 Shafro PI. 
Ins Angeles 5 

850 W r f m  Ave. 
Richmond 

P.O. Box 305 
l a s  Garas 

14831 Bessemer S t .  
van Nuys 

1825 E. Spring S t .  
l ang  Beach 6 

2630 Humboldt St.  
Ias Angeles 31 

13165 Sherman Way 
North Aollywood 

6027 Wilmingtm Ave. 
Ias Angeles 1 

1681 8 th  Sf. 
Oakland 20 

18414 SanLa Fe Aue. 
c q t o n  

1833 Peralra  
Oakland 7 

6127 Sepulveda Blvd. 
van Nvys 

4W E. V e m r  st. 
Anaheim 

W9 N. 5 t h  S t .  
Redlands 

1815 F l a r e r  St.  
Glendale 1 

3456 W. Olympic Blvd. 
108 h g e l e s  19 

Approx. NO. major chemical 
SIC No. of e m ~ l o ~ e e s  P ~ O ~ V C ~ S  manmfacrured 

cosmetics 

Chemical compounds and j a n i r a r i a l  
supplies J 

Indus t r i a l  chemical cleaning and 
maintenance  compound^ 

Floor waxes, detergents  

Insect ic ides ,  f e r r i l i z e r s  and 
t h e i r  appl icat ion,  i n d u s t r i a l  
chemicals 

Pharmaceutical products 

norates, borax, weed k i l l i n g  
compounds, i n d u s t r i a l  hand 
soaps 

organic chemicals 

Rodent and gopher destroyers  

Chemicals, l iqv id  pmder, f ab le r s  

Detergents, ~ o l v e n t s  

X-ray and photographic chemicals 

A u f m f i v e  and i n d u s t r i a l  
chemicals 

Cleaning conpounds, soap 

Drugs, cosmetics, and chemicals 

Paint,  enamels, varnish 

cosmetics, drugs 

Psinrs  

Oil t r e a t i n g  chaoical. 

vitamins, pharmaceutical. 

~ i e f a r y  f w d  rupplemenrs and 
p h a m c e " L i c a 1 ~  

Vitamin products 



TABLE A-I. - Cal i fo rn ia  chemical c m ~ a n i e s  r e ~ o r r i n a  ourchases of ind iv idua l  minerals  and mineral  com~aunds 
i n  1960 f o r  r h e i r  own use i n  chemical manufacrurinal--contiiiid 

cmmanv "am* 

Vitex LahoraCorier 

vitmora co. 

vogare l l  Products, Inc. 

d vogue cosmetic products 

vonetr s a l e s  co.' 

walker p a i n t  co. 

Weathewise Products, Inc. 

West Chemieal Products, Inc.' 

Western Chemical h M£g. Co. 

Western Lead Prodvets Co. 

Western S t a t e r  Chemical Carp. 

western s t e n c i l  CO.' 

west l ing ~ o g e r  ~ n k  corp. 

Whiieline Pa in t  Co., Inc. 

wi1co co.  

Williams, C. K., h Co. 

Wmld Spray Co., Inc.  

Wulff Process 

Wyandotte Chemicals Corp. 
J. B. Ford Di". 

rates h smart Painr  co. 

Yosemite Chemical Co. 

Zolatone Process, Inlnc.' 

1141 S. 14th Sf .  
Richmond 

100 S. Adams S f .  
Glendale 5 

1212 W. Washington Blvd. 
los Angeler 77 

2130 Canyon D r .  
Cmfa  Mesa 

645 N. m r r e l  A"=. 
los Angeles 36 

15119 Oxnard St. 
Van Nuys 

2110 E .  37th S t .  
las Angeles 58 

3270 E .  Washington Blvd. 
l o r  Angeles 23 

720 S. 7th Ave. 
c i t y  of Indusrr)  

Por t  Chicago Hwy. 
Nichols 

527 Harard St. 
San Francisco 5 

5001-8 Firesfone Bldg. 
South Gace 

1520 Spence S t .  
lor Angeles 23 

4425 Bandini Blvd. 
los Angeles 23 

4650 Shellmound Sf .  
Emeryville 8 

3040 E. Slauson Ave. 
Huntington Park 

8921 Dice Rd. 
los Ntetos 

630 E. 10th S t .  
Oakland 6 

1040 llariposa S t .  
San Francisco 7 

3411 E. 15th S t .  
los Angeles 23 

Approx.  NO.^ -jar chemical 
SIC. of em~lovees products manufactured 

Vitamin concentrates  and 
pharmaceuticals 

Pha-eeuticals, food 
supplements 

Proprietary drugs 

cosmetics 

~ r o t e c t i v e  coat ings 

Dis in fec tan t s ,  germicidal., 
maintenance 

I n d u s t r i a l  chemicals 

l ead  oxides, powdered lead, 
s o f t  lead, a n t i m a n i d  lead, 
z inc  a l l o y s  

Chemical f e r t i l i z e r s  

Dvplicaf ing s t e n c i l  sheets ,  ink, 
s t e n c i l  co r rec t ion  f l u i d  

Pr in t ing  inks 

Paint,  enamels, varnishes  

Chemical s p e c i a l t i e s  

I ron  oxide pi-ents and colors ,  
nonmetal l ic  f i l l e r r  

~ o l n e s t i c  and a g r i c u l t u r a l  
i n s e c t i c i d e s  

Acetylene 

Paints .  varnishes  

I n d u s t r i a l  c leaning compounds 

Paints ,  lacquers ,  synther ies ,  
t echn ica l  coat ings 

'AISO, 332 caopanies i n  t h e  SIC 28 category i n  Ca l i fo rn ia  responded wi th  repor t s  of e i t h e r  no cansumption of any of t h e  
irems l i s t e d ;  consumption of mineral  raw mate r i a l s  valued at l e s s  than $1,000 (and no s p e c i f i c  c o m o d i r i e s  des imated) :  
or t h e  products reported were mate r i a l s  which had lost r h e i r  i d e n t i t y  as a mineral  raw mate r i a l .  

' c d i f o r n i a  Xab-nufacLuring Associat ion Regis ter .  
'consuned exclusively organic  mater ia ls ,  minerals  and chemicals beyond f i r s f  processed s tage,  or irems inclvded 

elsewhere. 
'Not reported.  



C m o d i L y  S r n  1'1 

"anfit 

Inrloooy: 

OIF.. ......................................... 
I)ri.ie.. ....................................... 

*rrenic: 
Hem,.. ................................. 
Sulfide ................................... do.. 
Trioxlde (white) .......................... do.. 

Asbestos: 
~ a s i i e  (crude) ..................... rhozr tons 264 ......................... chrysorile (blur) do.. 4,095 

....................... Chryrorile (other). 
............................. Shingle iiber ....... short i l b e i  (15 percent Ewur i t i e s )  do..  

-ancLrco 
"a,..' 

$23.214 

L9>048 

32,035 
886,314 

388,181 
M,IW 

910 

3.239 
1,502 
4 ,8W 
1.018 

71.719 
12,4LO 
16,5114 

693,500 

b3.150 

336,699 

18,343 

26,664 
224,916 

1,365 

28,861 

1,186,434 

1,544 

94b 

3%,898 

2,165 
2,091 

LL3.130 
12,241 

21&,004 

13,213 

l Z , U Z  

2,792 
14,493 

8,766 
1,291 

13,656 
2LZ,659 
163,OU 

302,484 

9,665 

the forrip 

? 

Barium chenicaia:  ......................... Bar'u. carbonate. do.. 
Barium c h l o r i d e  ........................... 
Bhnc f‘xe. ............................... 

Ports of 
Lai 

Quantity 

44 

255  

2,240 
38 

69,511 

308 
1.893 

957 

115 
W 

900 
123 

88,499 

102 

223,911 
72,000 

ID 
16 
6 

2,811 

2,808 
5 
5 

805 
162 

5,561,920 

21,169 

60 
3,198 
9,105 
2,218 

375 

i l  
Lb 
8 

76 

22 
5 5  

6 

962 
30 

6,159 

150 
3 

2,693 

corntry 

zinc: 
d o .  

Biockr. *<as and s l a b s .  ................. ..do.. 
Sheers .................................... do.. 

Zirconiu ................................... do.. 

entry 
lnneler 

"ah$ 

$19.326 

103,780 

818 
1,037 
4,213 

42,443 
420,716 

68,191 

9,761 
7.677 

11,300 
2,220 

126,010 

2,011 

20l,LL9 
68,382 

1,413 
2,776 

419 
311,453 

518,461 
1,156 
2,009 

40,133 
15,963 
31,322 

101,763 

6,354 
99,112 

476,786 
LBlr9BI 

18,286 

1,418 
2,893 
4,072 

42,318 

9,195 
7.969 
2,126 

16,715 
2,831 

1,026,066 

33,165 
918 

107,340 

and errlvde 

San 
ouanritv 

- 
113 - 

- - - 
- - 

- 

- 
L7 

- 
- 
- 

- 

- 
- 

- 
- 
- 
- 

- 
- - 
- 
- 
- 

3,994 

- 
- 

1.500 
301 

39 

- 
- 
- 

1 

- 
- 
- 

25 

- 
. 
W1 - 

50 - 
- 
. 

U.S. 

2,693 . 
. 

421 

Die, 
> 

1 

~ ~ i p o i r  duries, acean Freight, and .arlne 

Lithopone ................................. do.. 

BauxlLe: 
Crude. ............................... long ions 
Calcined ............... d o .  ...................... Calcium chloride ahhhh cons .............. chrmire (refractory grade). ..do.. 

m a y s :  
b o l i "  .................................... do.. 
0th.r. .................................... do.. 

cobair metel .............................. pounds 
copper (capper content) ............ .............. Ore... .. short m n r  

'CrnPild irm U.E. Oeparr.e.L of c0mer.e data. 
2~.~uer are, in bared on d o l l a r  i.erket i n  

insurance. 

11 

9,226 
1,100 

480 
8,372 

- 
. 

2.500 

1,256 

......................... Coacencrares 2. .............. n m r r p a r  (97 percrnr or Less) do.. ............... ~ r a p h i t e  (amorphaua, n a r u r a l )  do.. .............................. Gyprum (cruds) do.. ............................ io*lne (crude] pounds 

83 
. 

929 
Z.i5,627 

. 
Iron oxide p i p n L s :  
Sknne .............................. aho i t  tons 
umber ................. .... ... ........ 0 . .  ........................... s,ay*e brn" . .  d o . .  ..................................... Orher do.. 

N'rrogen co.pounds: .................. Calcium nitrare.. .  shhhh ronr 12,721 

12 - 
- 

270 

Lead: ........................... pigs bars.. d o . .  ................................. Reclaimed do.. .......... Lime (d.ad-burned d d m i t e )  .......do.. ........ mgneriLm ~orpo"n.3. (1- or s o u n d )  do.. .......... M"$.nere ore (over 35 percent h) do.. .................... sics pounds 

5,639 - - 
20 
- 

107,680 

Phospharea (d t ra ls ium) ................. long ronsl 270 

Porasrium nitrare (crude) ................. da.. 
Pocaasi - -rodim nicrare ................. do.. 
S o d i m  ntcrate ......................... ...do.. 
S p t h e r i c  ................................. do.. 
Urea ...................................... do.. 

Potasslur ISITS: ........................... carbonore rhmr tons 
c,".,‘,.. ................................. do. .  I 

20 
20 

&, I10 
500 

2,937 

Chalk and whiting: ............ .............. rrosesred ... d o .  660 ............................ do.. 15 

.......................... Cream o i  rartar do.. 

Cyanid.. .................................. do.. .............................. serricy.n**r do.. ............................ serrocy.nide.. do.. ................................... Nitrate do. .  ...... .................... Pe-ga"aLer .. do.. .................................. salt rhorrronr 

~ a l s  (ground) d o .  351 
'Citaniva (rutile roncenrrare) ............... do.. 1,210 .............. ~~~~~r~ (axe and sonsentrare) do.. 155,215 

23 

5 
22 
. 
. - 
. 

b j o r  r o v r r e r  of origin 
lal"eZ 

- Untied Xingdm. Belgium. 
2,22 Ltexico. - United Xingdm,  France. Belgium, 1 Nerherlandr. 

DO. 

DO. 

Blifi~h cuiane, Surinam. 
DO. 

Belgium. 
phi,ippiors. 

""ifd Kingdon. 
United Engdam, rapan. 

G e m m y ,  wort ,  Belgium. 

- 
- 
- 
- 
- 
- 

prance. 

Peru, Australia, Boiivle, Canada, 
Ilorocco. 
philippinea, Brifish Honduras. 
werico. 
Hang long, Ceylon. cermany, were. 
wii-0. 

Japan. 

16,665 

- - 
76,411 
28,676 

1,786 

Norray. Ce-my, Was., NeThPIlands, 
Chile, Belsiu.. 

Ce-ng. wesi. 
Chile. 
Norway, Ce-ny, Uesc. 
G e m m y ,  Yerr, Norway, Japan, 
Belgium, United Kiugdia. 

Belgium. 

5,957 Aurrralia, per", Canada. I;:& 
Australia. 

- 
- 

8,669 - 
- 

Fiance, Brlg'm. 
Japan, United Kingdo., 
wexiso, Traly .  
*".rnli., J.PM. 
Argentina, *u.cr.,<a. 
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TABU &-3. - Bmorls of n e l e s l e d  minerals and c-ounda f r o  CeliEornie rea~orfr .  1960' 

I s b e s r o r :  
Chrysorilo No. 1 ................. short  tons 
ehrysorile No. 2 ....................... d... 
Chrysori le  (other) ..................... do. .  

Bi.m"Ch (metal) ........................ pounds 
B r d n e .  ................................. do. .  

cadmim: 
Mfal. ................................. d o .  

C d s i l m  chloride. . .  ................ short  tons 

C Clay:  

moU m................................. do. .  
Orhe ................................... do. .  

c o b a l t  ores and ronsentrateda..pomd= 

355,260 
585 

&I 
912 

65,706 

........ copper ("ll-urasiured ore) short r0.a 
~ i a t o m i t e .  ......................... ahair  rona 

........................ Graphite (f lake) .  do.. 
Graphire (ruurphoun, natural) ............ do.. 
Craphire (amorphous, artificial) ......... do.. 
G y p s o  (crude). ........................ ..do.. 

............ lodine, iodide, and iodate. pounds 
Iron oxide pigoenln ................ short eons 

Nilro%e. compounds: 
m i m  phosphate. .................... do.. 26,185 

151 
1,065 

1 5  
11 
. 
Z 

3,908 
85 

Lead: .......................... Digs m d  bars do.. 

Reclaimed..  ............................ do.. 
L i r b i o  ................................ pounds 
M-esivo cmpaunbr (dead burned)..rhozt tons  

.............................. Ilercurr. . f k r k r  
Hica (.round and pulverized) ........... P P P P ~ S  

)lolybdeno (ore) ......................... d o . .  

............. Nickel (ore and metal) shore rona 

Llitrogeour leferiais: 
&i"m (anhydrous).\ ................. do.. *4 
~ ~ r a a s i - a o d i m - n i t r a t ~  ......... short rona 0 . 5  

1,174 

236 

3,020 
34,104 

. 
14,000 
72,077 

6,586 

................... sodim adfare (crude) do . .  70 

. ................. stone (ground l ioe~ lond  do.. .............................. Sulfur long ran. I l l  

urea.. ................................. d o . .  
Ocher. ................................. do . .  

po tasa im c h l o r i d e  ....................... do.. 
Salc  ................... .... ........... d o .  

~ a l s  and soapstone ................. shhhh f o n r l  191 

Z 
82 
. 

308,260 

Ti". ................ .. ................ .. .. 3 
mngsren (ore and conceorraresl ........ poundrI  - 

d Zinc: 
B10ckr, pigs, efc ................ shhhh cons 
Sheets ................................. 
Oid ....................... .. .......... do. 1.299 
Dusr .............. .. .................. d o  237 I 

I 
' C o w i l e d  fro. U.S. Deparfmnf oi Cowerce records. 
' ~ i ~ " ~ ~ .  B'Ven are not for this c-d'ry alone. 

8,703 Peru, Pan-, Philippines, Xorea, 
Mexico, C o l d i a .  

- unite* K'ngdm, Y i . f  Nam: Germany, 
west,  Nerhrrhnds, Colmbla. 

114,925 Mexico, El Salvador, Peru, Korea, 
Republic of %"ih I f r k a ,  %lily*. 

373,600 Mexico, Rorea. 

- 
- 

- 
- - 

69,402 

Korea. 
ItaLy, h i r e d  Kingdom, Gemany, were, 
Colmbi l ,  Chile, Prance, Japan. 
Ind.nerin. 
Philipploes. 
united ~ingdom, iiusrmlia, ~echerlands, 
France, Japan. 

Japan, Suedeo, "mite& Kingdon, Germany, 
west, Italy, Borrey. 

- v i e r  8am. 
826 Mexico, United Eingdrm, Taiwan, 

Phi l ippinos .  - Lietherlando, Japan, Chile ,  Belgium. 
- Pacific Island, Veneruele, Belgium, 

8%,238 
1,331 

139,703 
20,981 

867,69& 
91,596 

4,314 

460 

7,166 
894 

13,590 

- 

Singapare, Neu Zealand. 
ilexico, Aurirelia. 
Huico, Korea, Singapore. 
mxiso, Coara a k a ,  81 Salvador. 
Japan. P h i l i p p i n e s ,  Sweden, LLEIICO. 
Canada, Japau, shilippines, Hlxico. 
ram-, costa  Pica, B r a z i l ,  squador, 
per". 

)(exiso. Chiua, Turkey, Venezuela, 
lleliiya, Philippines. 

W i c o ,  Canada, Busrralia, Cuba, 
New Zcaland. 

%ice. 
Wexico, Canada, Nicaragua, Panam, 
Aeu Zealand. 

Wexico, L4 other couorries including 
norray, Canada, Crsece. 

~ e m n y ,  west, xeu zealand. 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OUREAU OF MINES 
DIVISION O F  MINERAL RESOURCES 

.DD SU-l "OY... ... ..".". ""." 
SAN FRANCISCO 11. CALIFORNIA 

We realize that you are constantly searching for sources of mineral raw 
materials, at a lower delivered cost, that will meet your specifications. 

To help you in this search, we are msking a study to determine whether 
or not nearby California and Nevada mineral resources are being used to 
the maximum extent possible by the chemical nmnufacturing industries in 
these states. We believe this study will be of material value to you; 
but naturally, it can be successful only if we receive your full coopera- 
tion. 

Such organizations as the Chemical Market Research Association of 
Southern California, Western Chemical Market Research Group, chambers 
of commerce, Government agencies, and others in the area have recognized 
the importance of this survey to the Western economy. Will you give 
us your support by returning this form soon so we can make the results 
available to you at the earliest possible moment? 

Please return a separate questionnaire (more will be sent on request) 
for each of your chemical producing plants in California and Nevada. -. 
Use separate sheets if nec&sary. Information provided will be held in 
confidence and publication will be in such a way as to conceal your 
hdividual company data. 

If further clarification is needed, please contact W. W. Key at the 
above address, or telephone YU-6-3ll1, extension 2324. 

Very truly yours, 

W. F. Dietrich, Chief 
Division of Mineral Resources 
Region I1 

FIGURE 16. - Convass Questionnaire Sent to the Colifornio Chemicol Industry 1). 



CONSUMPTION OF MINERALS, METALS, ALLOYS, AND COMPOUNDS 

by the  

CHEMICAL INDUSTRIES OF CALIFORNIA AND NEVADA DURING 1960 

NAME AND LOCATION OF CHEMICAL P L A N T  COVERED BY THIS R E P O R T  

11 Name Neares t  C i t y  or Tow. 

County  S t a t e  (cheek which)  Cal i f .  n Nevada n 
Period covered by t h i s  r e p a t ,  if o ther  t han  ca l enda r  year :  

P l ea se  reply LO the following qucslions and ret- b e  f m  as promptly I. possible in the  enclosed enrelope, which require8 no 
poslagc. A *prate repm ahodd  be prepared for each chemical proceasing plant in California and Nevsdn aprmted during the 
ye-. Additiond hl loks  r i l l  be furnished upon request. STUDY ENCLOSED INSTRUCTION SKEET CAREFULLY. 

I. KIND AND FORM O F  MATERIAL CONSUMED AT THIS PLANT 
In Sections A end R, provide information on the  mineral materimla, regardless of sonrce, which w a e  con.vmcd a t  t h i s  plant 
in manufacturing (ioclodiog upgrading) during the ealeodar y ~ s r  1960 or the  most recent 12-month opsa t i ng  period. Repon on 
m l y  those  materials c m s m e d  whose value exceeded $1000. hems  1-42 of Section A cover mainly natural raw materials, and 
items 43-86 of Section H cover metala, slloys,  and ~ornpovnds  purchased or padoced by you. 

A. Nol-1 Yinerol Row Molerials 
Check kind eonrvnvd and specify t y p  and/- folm,such as crudc, caoeenunte. lump, etc., snd trade name, if say. , , 

28.- R a r e  ea 

U 
9.- Diatomite  

.1 

17.- Lithium mi 

FIGURE 16. - Convoss Questionnoire Sent to the Colifornio Chemical Industry (plate 2). 



B. Merals, Alloys and Compowds (Materials derived by mineral processing) 
Cheek kind consumed and specify farm io which product was obtained, and trade name, if any. 

Example: 
4 3 . 5  Aluminum 66.- Nickel 

67.- Phosphorus 
44.- Antimony 68.- Platioum 
45.- Arsenic 

Kind 

46.- Beryllium 70. - Silver 
47. - Bismuth 71.- Strontium 
48.- Bwon 72.- Sulfur 

73.- Tantalum 
50.- Cadmium 74.- Tin 
51.- Calcium 75.- Thorium 
52.- Chromium 76.- Titanium 
5 L  - Cobalt ( i d .  Slags) 
54. - Columbium 77.- Tuogsteo 

78.- Uranium 
79.- Vanadium 
80.- Zinc 
81.- Zirconium 

58.- Iodine 
Others: (specify) 

60.- Lead 
61. Lithium 82.- , , 

83.- 
63. - Manganese I I 84.- I I 
64.- Mercury 85.- 
65.- Molybdenum I I 86.- I I 

Type or 
Form 

11. SOURCE, QUANTITY, AND VALUE OF MINERAL RAW MATERIALS, METALS, ALLOYS, AND COMPOUNDS 
CONSUMED. 

FIGURE 16. - C a n v a s s  Ques t ionnai re  Sent to  the Cal i forn ia  Chemical  Industry (p l a t e  3). 

Trade Name, 
if any Kind 

Type or 

Form 
Trade Name 

if any 



111. SPECIFICATIONS. Please l i s t  specifieatioos you require for the materials you coosumed. 
(Limits of chemical content, f ineness,  c o l a ,  density, or ASTM w other established standard designations, if any.) 
Supply specifications sheet  when possible. 

Item No. 
from See. 1A 
and/or IB 

N. MISCELLANEOUS (Use additional sheets if necessary.) 

Would you consider using laver gmde mineral raw materials if cos ts  were lower and other 
cooditions equal? No Yes 
Would you consider using oltermle minerds if available a t  lower prices? No Yea 
If yes, list minerals now used (1) (21 0 1  
State p s s i b l e  alternatives (11 (2) (31 
Would you p f e r  other minerals if cos ts  were comparable? No Yes 
If yes, l i s t  minerals now used (1) (2) (3) 
State preferred minerals (11 (2) (3) 
List your principal (include available brochures, company reports, etc.) 

Comments: 

d 
May the Bureau of Wines d i s c l o s e  your individual data? . . . . . . . . . . . . . . Yea No 

The on rhis repon constirures a consent t o  the publication of the 
individual company data in th is  report vnless the blank designated "No" io 
the preceding sentence h a s  been checked. 

I l l G N I T Y R C l  (DATE)  

FIGURE 16. - Canvass Questionnaire Sent to the Colifornio Chemical Industry (plate 4). 



If you did not consume any of the items s h m  during 1960, please return 
in the enclosed self-addressed envelope which requires no postage. 1 

IUSTRUCTION SHEET (~ureau of Mines Questionnaire No. 6-1287-x on 
Minerals for the Chemical Industries ) 

Include all natural mineral raw materials and first-marketable-stage 
chemical~oducts, regardless of source, where the total value of each 
item consumed at the plant covered by this report during 1960, or most 
recent 12-month period, was over $1,000. 

Section I. A. (minerals as they occur in nature) covers both crude minerals 
and concentrates which either purchased or produced by you for use at 
this plant in the same chemical form as the exist in nature, except possibly 
extracts from brines (salines). Columns may be used to designate the mineral 
species as well as form, such as crude, concentrates, ground, lump, etc. 
If more space is needed, use separate sheet and tie in by item number. 

Section I. B. (mineral products resulting from smelting or chemical process 
alterations) covers those mineral products derived from natural minerals 
as first-marketable-stage uroducts, for exasmle, lead arsenate moduced at 
a smelter as the first codercially availabl; form of arsenic.  nothe her 
example of itens included in this group is aluminum (or aluminum oxide) - 
the word "alumina" or "oxide" would be vritten in the first column after item 
43. Do not include those products obtained for consumption which are beyond -- 
the first marketable stage; that is, items produced from materials which are 
already manufactured products. If in doubt, please list and we will make 
the final determination. Chapter 28 of the Standard Inaustrial Classification 
Manual will be used as a guide. 

Section I1 covers sources, quantities, values, and transport costs of mineral 
raw materials that you consumed at this plant &zing the year. Col. (a) 
Indicate kind of material consumed by entering appropriate item number from 
Section I. A. or B. Col. (b) Indicate type of supplier, such as producer, 
broker, another plant of your company, etc. Col. (c) Report name of State 
where lcgterial originated. if origin is now known, enter "unbnown." Cols. - 
(d & e) Report amount consuned and appropriate unit. Col. (f) Report 
average delivered cost of each comodity consumed. If the same nmterial is 
obtained from more than one source, average unit costs or total costs m u  be 
combined, as shown in the examples; wherecer possible. Col. (g) Show 

- 
average freight rate for each item. Col. (h) If aineral raw materials are 
obtained through brokers or supply houses and origin is unknown, please 
give name and address of sources sf supply in order to avoid duplications. 

Section I11 covers the specification requirements that tlle supplier musr 
meet. If available, include detailed swcificatio~ sheets, that s h w  the - 
range in requirements the supplier rimst-meet, or indicate ASTM or other 
standard specifications used. Please give details on any upgrading that 
you are required to do to the mineral raw materials before they are suitable 
for your use. 

Section IV may indicate probla areas in mineral raw materials supply where 
the Bureau might provide dditional assistance. If you have further thoughts 
along these lines, please include them. 

Please give as many details as possible so that we can avoid duplication 
of figures in economic studies of the over-all supply situation. 

FIGURE 16. - Canvass Questionnaire Sent to the California Chemical Industry  late 5). 




